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PROCEEDINOS  OP  THE  SOCIETY  OF  PITBLIC  AKALYSTS. 

As  ordiB&ry  meeting  of  the  Society  was  held  at  Burlington  House  on  Wednesday,  the 
Btb  ult«f  the  President,  Dr.  A.  Hill,  in  the  chair* 

Tlie  minutes  of  the  previous  meeting  were  read  and  confirmed. 

On  the  hallot  papers  being  opened  it  was  announced  that  the  following  gentlemen 
had  been  elected  as  members  : — J,  M.  H.  Munro,  D.Sc.,  F.C*S*,  of  Downton  Agricultura] 
CoUege ;  A.  G.  Salamon,  A,R.S.M.,  F.C.S.,  London ;  Dr.  John  A.  Voelcker,  B.A.,  B.Sc, 
diemist  to  the  Royal  Agricultural  Society. 

The  following  gentlemen  were  proposed  for  election,  and  will  be  balloted  for  at 
the  annual  meeting  : — As  member,  H.  Faber ,  chemist  to  the  Dairy  Supply  Company  ; 
tt  UKociate,  Adolphus  Dretel,  asedstant  to  Mr.  W,  Johnstone. 

Irlr.  Harland  and  Mr.  Johnstone  were  appointed  auditora,  to  examine  the  accounts 
for  the  paat  year. 

The  following  papers  were  read  and  discussed  : — 

Notes  on  the  Alcoholic  Fermentation  of  Milk-Sugar,  by  Dr,  P.  Vieth,  F.C.S, 
A  new  Method  of  ascertaining  the  amount  of  Fat  in  Milk,  by  H.  Faber. 
Experiments  witb  the  Lactocrite,  by  A,  Wynter-Bljth,  M.K,C.8.,  F.C.S. 

I  Sour  Bread  and  the  Logwood  Test,  by  W.  C.  Young,  F,C,S,,  F.I.C. 

On  Reichert's  Butter  Method  :  a  Correction,  by  A,  H.  Allen,  F.C.S.,  F J.C. 
Notes  on  Thickened  or  Blown  Oils,  by  J,  Baynes,  F.C.S.,  F.I.C,  and  W.  Fox, 
F,c,a 

The  annual  meeting  of  the  Society  will  be  held  at  BurEngton  House,  on  Wednesday, 
iTttiuary  1 2th,  and  the  annual  dinner  will  take  place  the  same  evening.  The  usual  notice 
will  be  given  to  members.  Mr.  Young's  paper  on  the  Logwood  Test,  that  of  MesBrs. 
Btynes  and  Fox  on  Blown  Oils,  and  Mr.  Wynter  Blyth's  on  the  Lactocnte,  will  all 
i{»pear  m  our  next  issue. 
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NOTES  ON  THE  ALCOHOLIC  FERMENTATION  OF  MILK-STIGAB, 
Bv  P.  Yiwtn,  Ph.P.,  F.O.S. 
Read  at  the  Meetirig^  Deo^mber  8M*,  1886. 
A  PAPBB  on  **  The  Composition  of  Mares*  Milk  and  Koiimifla,"  which  I  read  before  i 
Society  at  the  November  meeting,  1885,  gave  rise  to  a  ooDversation  on  the  alo 
fermentatioti  of  mtlk-BUgar,  in  the  cx>urae  of  which   it   waa  remarked  that  there 
some  dijB^ctilty  to  atart  alcoholic  fermentation  in  Bolutions  of  milk-sugar. 

In  order  to  convince  myself  of  this  fact,  I  made  the  following  simple  experiment  J 
&  per  cent.  BclutionB  of  oane-^^ugar  and  of  milk-sugar  were  madei  and  Cbnnan  ya 
added  to  each  of  them,  in  the  proportion  of  1  gramma  to  100  c*c.  The  solutions 
kept  loosely  covered  aide  by  side  in  a  moderately  warm  place,  the  temperature  of 
varied  fi*om  IG*^  to  ^8*^0.  Samples — 5  c.c. — wei^  taken  daily,  evaporated  on  the  fiteafl 
bath,  drie<i  in  the  air  liath  at  100^C<,  and  weighed.  The  cane-sugar  solutions 
the  evening  of  the  first  day  already  in  active  fermentation,  and  the  solids  die 
rapidly  during  the  early  part  of  the  experiment,  viz.,  about  at  the  rate  of  50  per  < 
per  day,  the  residue  of  5  c.c.  of  the  solution  weighing,  when  freshly  made,  *2574^  i 
one  day  1674,  after  two  days  1150,  after  three  days  0787.  In  the  solution  of 
sugar,  alcoholic  fermentation  was  not  perceptible ;  there  was,  however,  ako  a  sligli 
diminution  of  solids*  The  solutions  contained  solids  :- 
^K  I.  Beriisfl. 

^^m  When  fresh  . .     5*U  496 

^^B  4  days  old  . .      M8  4*90 

^^y  8      „       „  *62  4'80 

^^^        n    „     „  '52         4*aG 

^"  From  these  figures  it  appears  that  within  twelve  days  the  solids  of  the  cane-cmgar 

solution  were  reduced  to  about  one-tenth  of  the   original  amount,  while   those  of  th« 
milk-sugar  solution  diminished  by  about  G  per  cent.  only. 

I  have  never  tried  the  experiment  to  keep  a  plain  solution  of  milk  sugar,  without 
or  with  yeast,  added  to  it,  for  a  longer  period,  and  see  if  alcoholic  fermentation  would 
have  set  in,  but  done  so  with  a  preparation  of  milk  containing  as  much  milk-sugar  and 
as  little  of  the  other  solid  oonstituentti  as  posBible^whey*  Milk  set  in  shallow  pans  will 
turn  sour  and  thick  in  two  or  three  days,  if  kept  at  mean  temperature.  If  the  milk  if 
then  slowly  heated  the  precipitated  casein  is  contracted  and  forms  lumps  of  tough  curd, 
while  whey  is  separated,  which,  provided  poor  skim  milk  had  been  used,  will  be  almosi 
clear.  Whey  prepared  in  this  manner  in  November,  1885,  was  bottled  immediate!; 
after  having  separated  and  cooled  down,  the  bottles  corked  and  wired  and  removed  to 
cool  vault.  The  whey  was  analyse<l  when  it  waa  six  and  twelve  months  old  ;  after  \ 
months  already  it  was  found  to  be  highly  effervescent.     The  whey  contained ; — 

6  Months  Old.  12  Months  Old, 

Total  Solids         ,.      6-28  §46 

Lactic  Acid  ».      17.H  2'58 

Alcohol  ,.       -63  '03 

[ay  last  I  repeated  the  experiment,  and  at  the  same  time  pat  aside  some  wh 


II.  g&rieg. 

Caae-Sngar. 

mik-Sagar. 

5'36 

516 

138 

5-00 

•64 

4-96 

•58 

4'9(> 
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dpcu^d  of  sweet  milk  by  m<?»an8  of  rennet.  The  two  kind«  of  whey  were  analysed 
len  &esh  and  tdx  months  old.  The  sour  whey  again  wsa  found  highly  eflerveecent 
i^Ki  six  months  old^  but  the  whey  prepared  by  means  of  rennet  contained  a  small 
antity  of  gas  only.     The  results  of  analysis  were  as  follows : — 


Sweet  Whey, 
Frealu  G  Monthft  Old, 

—  1-47 

—  -20 


tBour  Whey, 
Fresh.  6  Months  Old. 

Total  Solidij  .,      7-51  5-88 

Lactic  Acid  ..        *G5  2-38 

Aloobd  .,      —  -53 

^heee  experiments  show  that  spontaneous  alcoholic  fermentation  sets  in  if  whey  is 
or  a  oonsiderable  length  of  time,  and,  in  the  case  of  sour  whey,  develops  to  a  very 
irked  degree. 

I  expected  that  the  fetmented  whey  would  act  as  a  powerful  ferment  on  milk-sugar 
lutioD,  and  in  order  to  try  it  made  two  5  per  cent,  solutions  of  milk-6ugar  containing' 
reive  mpnths  old  fermented  whey,  the  one  in  the  proportion  of  ten  and  the  other  of 
renty  per  cent.  I^he  solutions  were  kept  loosely  covered  at  a  temperature  varying 
Om  IG'-'  to  28*^0.,  and  the  solids  determined  daUy.  Instead  of  a  decrease,  I,  during  the 
riy  port  of  the  experiment,  found  an  increase  in  solids,  due,  no  doubt,  to  the  evaporation 
alcohol  introduced  w^ith  the  fermented  whey  ;  after  a  time  the  solids  very  slightly 
Btiai&hed.     The  percentages  of  solidB  found  were  as  follows  : — 

5  per  cent,  solution  of  milk-sugai*  -f 

10  per  cent,  old  whej.         20  per  cent.  oUI  whej, 

Newly  prepared       . .      5- 00  r>'4(l 

After    4  days  ,.      5-08  5-54 

„        8     „  .,      512  5-22 

„      11      „  ..      5H)2  II-06 

^'In  my  paper  **  On  Mares*  Milk  and  Koumiss,*'  I  have  mentioned  that  mares*  milk 
KmtAneoasly  undergoes  not  only  lactic  but  also  alcoholic  fermentation,  sometimes  within 
vary  short  time  j  I  have  seen  mares*  milk,  milked  at  8  a,m.,  frothing  with  carbonic  acid 
u  at  6  p.m.  of  the  same  day.  In  the  manufactui^  of  koumiss  alcoholic  fermentation 
» supported  or  effected  by  the  addition  of  koumiss,  which  is  well  fermented.  It  is 
rftU  known  that  a  beverage,  similar  to  and  ha\^ng  all  the  properties  of  mares'  milk 
lonmtaa^  mm  be  prepared  of  cows'  milk.  During  the  last  few  years  attention  has  fre- 
[tienUv  been  drawn  to  a  new  preparation,  consisting  of  fermented  cows*  milk,  and  known 
imler  the  name  of  **  Ke^r/'  In  this  case  alcoholic  fermentation  is  started  in  the  milk 
y  the  addition  of  a  ferment  called  kefir  grains.  Theifiie  grains  contain,  according  to 
h,  Kern,  of  Moskow,  a  bacillus,  to  which  he  gave  the  name  of  Diospora  Caucasica, 
ad  yeaiit  cells,  apparently  a  modified  form  of  Saccharomycea  Cerevisiie.  Milk»  to 
rhich  kefir  grains  have  been  added,  and  which  is  subjected  to  a  certain  treatment, 
liidergoes  aloohoHc  as  well  as  lactic  fermentation  within  an  exceedingly  short  time. 
Uter  one  day  the  alcohol  found  in  kefir  amounted  to  *3,  after  two  to  three  days  to  % 
Iter  five  days  to  1  per  cent. 

I  dare  aay  every  Public  Analyst  has  made  the  experience  that  milk  samples  kept 
for  some  length  of  time  get  fermented,  developing  gaseous  products.  That  the  solids 
in  ioeh  samplee  decrease  to  a  considerable  degree  has  frequently  been  discussed.     Some 
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years  ago  I  brought  before  the  Society*  some  observations  relaiing  to  the  speedy  dic&i 
tion  of  solids  in  milk,  which  is  kept  in  small   quantities  at   mean  temperature, 
allowing  the  free  aoceos  of  air  to  it.     I  then  suggested  that  this  diminution  in  m\ 
must  be  atti-ibuted  to  alcoholic  fermentation,  and  am  of  the  same  opinion  still, 
might  think  of  a  decrease  caused  by  the  formation  of  di-lactic  acid  on  drying  up  sour 
milk,  but  supposing  the  whole  of  the  milk-sugar  be  converted  in  lactic  acid — whidi 
highly  improbable — and  the  whole  of  the  lactic  acid  in  di-lactic  acid,  which  is  impossi 
under  the  circumstances — then  a  loss  could  be  caused  only  equal  to  -45  to  "SIJ  per  ce: 
in  milk  containing  4"5  ^  5*0  per  cent,  milk-sugar. 

I  have  repeated  the  experiment  of  keeping  small  quantities  of  milk  in  p] 
dishes  exposed  to  the  air  in  a  moderately  warm  place — about  25*  G. — for  varying 
of  time,  and  compai^ed  them  as  to  the  amount  of  solids  with  other  samples  of  the  snttie 
milk  kept  in  a  stoppered  bottle,  but  otherwise  under  the  same  conditions.  At  the  same 
time  I  tried  to  find  out  what  effect  the  addition  of  yeast — 1  gramme  to  100  cc, — would* 
have  upon  the  milk  under  those  conditions.  The  experiment,  for  cei*tain  reasons, 
made  with  very  poor  sweet  skim-milk.     The  following  results  were  obtained  : — 

8ollds  in  skim-milk  kept  in  stopjiered  bottles. 
Without  jeaat.        With  teast. 

Fresh 9'80  10'08  (Lactic  Acid  '  '15) 

After    4  days...     'J'48  0'7Q  {  „  Vni) 

„       H    „     ...      I)-32  0-53  (         „  M6) 

„     11     „     .,.     1)33  9-31  (         „  121) 

BolidB  in  ^kitii-milk  kept  in  platinum  dlnhes. 

Without  yeast.  With  yeasts 

4  days         ...     8-80  9  04 

8    „  .,.     8'34  8-40 

11     „  ...     8-30  810 

With  regard  to  the  sampleH  taken   from  the  bottles,  it  must  be  remarked 
partielefi  of  precipitated  casein  stuck  to  the  glass,  and  could  not  be  removed,  not  even  by 
violent  shaking,  a  circumstance  which  accounts  for  the  relatively  great  ditference  bet^ 
the  milk  when  fresh  and  four  days  old.     Otherwise,  the  results  want  no  commeni 

On  reviewing  the  facts  which  have  been  brought  foi-ward  w^e  see,  on  the  one 
the  dilBculty  of  starting  alcoholic  fermentation  in  pure  solutions  of  milk-sugar  ae 
as  in  milk  by  means  of  added  yeast ;  on  the  other  hand,  alcoholic  fermentation  rea< 
developed  in   milk  by  a  certain   ferment ;  further,  alcoholic   fermentation   setting 
spontaneously  in  whey  and  milk,  if  kept  for  some  considerable  length  of  time  ;  and 
very  marked  diminution  of  solids  >nthin    a  very  short  time,  which   seems  to  be 
tributable  to  alcoholic   fermentation,  if  milk  Is  kept  in  small  quantities  exposed  to 
air  in  a  moderately  warm  place. 

I  do  not  think  I  need  apologise  for  bringing  these  observations  under  your  noi 
as  they  have  a  dii*ect  bearing  on  the  much-discussed  question  of  analysing  old  &am 
of  milk,  but  I  have  to  apologise  for  leaving  the  question  at  a  stage  where  a  more  cl 
investigation  ought  to  commence.     In  common  with  many  analysts  engaged  in  practii 
work,  I  do  not  always  find  time  to  further  investigate  into  queetions,  the  clearing  up  of 
which  is  very  desirable. 

*  Tub  Analyst,  1882,  p.  213, 
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[  Mr.  HsiiXfia  Boid  there  was  an  article  in  the  market  something  of  the  natui*6  of  a 
id,"  but  it  was  perfectly  transparent,  and  he  understood  it  was  the  whey  of  the 
fermented*  It  contained  no  acid,  and  he  should  like  to  a^k  how  it  had  fermented. 
Iklf,  KiifGZiTT  regretted  that  he  had  not  heard  the  early  jiart  of  Br*  Yieth's 
smmunicationi  but  he  thought  that  a  brief  description  of  some  results  which  he  had 
bl^iined  with  reference  to  the  fermentation  of  milk  and  milk-sugar  some  time  agi 
light  liave  some  jreneral  interest  for  the  mem  here.  The  ex|>erimentfi  in  question  form< 
art  of  an  exhaustive  investigation,  made  with  a  special  object,  and  were  as  follows : — 

A  quantity  of  fresh  milk  was  taken,  and  the  milk-sugar  pi-esent  in  it 
ttemiined  by  first  of  all  diluting  10  cc.  with  90  c,c.  of  water,  and  then  estimating  iti* 
f  the  well-known  process  which  makes  use  of  Foh ling's  solution  volumetriailly.  It 
ontained  4  42 2  grammes  milk-sugar  in  each  100  c.c.  It  was  also  experimentally 
vov^  to  be  quite  free  from  lactic  acid.  50  c.c.  of  this  milk  was  diluted  with  50  c»c.  of 
rater,  and  the  mixture  placed  in  a  Hask  loosely  covered  with  filter  paper,  on  July  7th, 
>n  July  2nth,  the  mixture  was  gently  warmed,  to  complete  coagulation,  and  was  then 
Itered,  the  filtrate  being  made  up  to  a  known  volume  by  washing  the  coagulum  with 
water,  after  which  the  sugar  present  in  the  filtrate,  and  the  acidity  thereof,  were 
ively  determined. 

r  originaUj-  Su^r  present  DifTerpiice  doe  to 

presciat.  at  end,  forim^utation.  Final  Acidity. 

511  grammes.  None.  2  211  grammes,  28  c.c»  f^  NaHO, 

iiicroscopic  examination  of  the  fermented  mixture  revealed  the  presence  of  the 
nnm  lactU  in  great  numbers,  and  the  hacin-lum  termo  was  also  seen  to  be  present 
active  state.  As  the  fermentation  of  2*211  grammes  of  milk-sugar  should 
field,  if  entirely  fermented  into  lactic  acid,  the  same  weight  of  that  substance,  whereas 
die  acidity  of  the  fermented  mixture  was  only  equal  to  0*253  gramme  of  that 
Ruh^anoe,  it  was  concluded  that  the  lactic  acid  had  itself  been  resolved  by  subsequent 
changes  into  acetic,  butyric  and  propionic  acids,  and  that,  finally,  these  acids  had  been 
Iplit  up  by  oxidation  into  carbonic  anhydride  and  water ;  moreover,  as  the  fermentation 
Hftd  conducted  fortuitoualy,  it  do\y;>tles8  was  not  of  a  pure  character. 

Eicperimmi  2.  This  was  made  with  another  sample  of  milk,  containing  3*88 
grammes  milk-sugar  in  each  100  c,c. ;  the  mixture  being  allowed  to  stand  from  August 
iih  to  August  13th. 

Sugar  nrigiaally  8a gar  present  Difference  due  to 

pref^ent,  at  end,  fermentation*  Final  acidity. 


1-940 


0-080 


*960 


37*5  c.a  ^^  NaHO 


experiment  the  quantity  of  lactic  acid  found  is  greater  in  proportion  to  the 

employed,  and,  doubtless,  this  result  was  due  to  the   fact  that  the  milk  u-as  not 

to  stand  so  long  as  in  the  previous  experiment.     If  the  whole  of  the  milk- 

S'  which  had  disappeared  had  been  changed  into  lactic  acid,  and  none  of  this  had 
destroyed  by  subsequent  chemical  changes,  there  would  have  been  obtained  OOG 
me  '  id,  instead  of  0  33  75,  actually  calculated  to  be  present. 

hlj\  3.     This  experiment  was  conducted  as  follows  : — Some  245  c.c.  of  freeh 

Ollk  WHS  inoculated  ^vith  5  c.c.  of  very  sour  milk  ;  then  the  acidity  and  the  milk-sugar 
if  Use  tnoculated  mixture  were  carefully  determinefl ;  after  which  two  quantities  of  milk 
(0  e,c,  eacli  were  respectively  diluted  with  50  c.c.  water,  and  allowed  to  stand  from 
li^giafit  20th  to  August  24th. 

Ig»T  origiiiall/  Sugar  present  Difference  dtiiO  to 

.    prtaent  at  end.  fcrmcnta^tion. 

(ft.     2*185  1-675  510 

B.     2*185  1054  *530 


i 


On'frinal 
acidity, 

0.5  c.c. 

0-5  ac. 


Acidity 

at  end, 
44-5  cc.  ^^  NaHO 
45 Tec.  ^NaHO 
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The  reeultB  of  the  examination  of  the  two  mixturefl  are  neen  to  be  thoroughly  and 
mutually  confirmatory  in  character.  Taking  A,  the  loss  of  the  milk-sugar  coald 
produce  a  maximum  of  *51()  gramme  lactic  acid,  whereas  the  acidity  of  the  ultimate 
mixture  was  equal  to  '4005  gramme,  leaving  apparently  only  -1095  gramme  to  be 
aooounted  for.  It  is,  however,  to  be  noted  that  the  approximation  of  the  theoretical  and 
practical  quantities  of  lactic  add  is  much  greater  than  in  either  of  the  previous  experi- 
ments,  and  doubtless  the  reason  is  that  the  mixtures  were  only  allowcui  to  stand  over 
four  days.  In  order  to  test  the  supposition  that  alcohol  might  also  be  found  amcmgBt 
the  products,  thus  accounting  for  the  diiference,  one  half  of  each  mixture  A  and  B  wu 
subjected  to  distillation,  and  the  specific  gravity  of  each  distillate  after  being  made  up 
to  the  original  volume,  was  determined  and  found  to  l)e  respectively  99977  and  '99973. 
Alcohol  was  thus  proved  to  be  present  in  each  fermented  mixture,  in  more  than  suffioieni 
amount  to  fully  account  for  the  deficiency  in  lactic  acid  produced.  The  explanation  is 
this :  the  alcohol  which  was  found  present  was  all  derived  from  the  fermentation  d 
lactose ;  whereas  a  small  proportion  of  the  total  acidity  of  mixtures  A  and  B  wai 
derived  from  butyric  and  other  soluble  fatty  acids,  which  resulted  from  the  rancidity  of 
the  cream  or  fat  contained  in  the  milk,  thus  swelling  the  amount  of  add  which  !%  ai 
explained,  not  derived  solely  from  the  lactose. 

Either,  then,  the  b(cotenuni  lactis  performs  the  chemical  changes  whereby  laotose  ig 
resolved  both  into  alcohol  and  lactic  acid,  or  it  was  accompanied  in  these  experimenti 
with  other  forms  of  microscopic  life,  which  fermented  a  part  of  the  lactose  into  aloohd 
and  carbonic  anhydride. 

Dr.  ViKTH,  in  reply  to  Mr.  Hohner,  said  there  wan  no  impostdbility  about  having  t 
preparation  which  might  contain  whey,  and  might  ferment  at  the  same  time,  hut  he  did 
not  think  it  was  suggested  that  the  preparation  referred  to  consisted  entirely  of  whe^. 

What  had  prindpally  struck  him  was,  on  the  one  hand,  the  great  difficulty  of 
starting  fermentation  of  milk-sugar  by  adding  yeast  as  the  fermenting  poweri  and,  on 
the  other  hand,  the  quick  fermentation  by  a(|^ing  some  other  ferment. 


A  NEW  METHOD  OF  ASCERTAINING   THE   AMOUNT  OP  FAT  IN  MILK 

By  II.  Fader. 
Head  at  the  Meetimj,  Dec.  8/A.,  188G. 
Am  apparatus  which  would  render  possible  an  easy,  quick  and  exact  determination  of  thi 
amount  of  butterfat  in  milk,  has  for  many  years  been  a  desideratum,  but  all  attempta  to 
construct  such  an  apparatus  have  till  quite  recently  proved  unsuccessful. 

The  simplest  way  of  estimating  the  amount  of  fat,  which  nature  itself  sewM  to 
suggest,  is  to  let  the  cream  rise  and  notice  its  volume.  This  method,  which  is  cxtenavilf 
used  by  practical  men,  is  however  very  unreliable,  as  there  is  no  constant  rehtita 
between  the  volume  of  cream  thrown  and  the  percentage  of  pure  fat.  An  attempt  Im 
been  made  to  improve  this  method  by  dissolving  the  fat  in  ether,  as  in  the  MaidiaiiA 
Lactobutyrometer,  but  sufficient  accuracy  can  hardly  be  obtained  in  this  way.  Dm 
best  apparatus,  so  far  as  accuracy  is  concerned,  is  undoubtedly  Prof esMMr  SoxhkA 
ifirometrical  apparatus,  by  which  the  specific  gravity  of  an  ethereal  solution  of  the  fafc 
ia  taken,  the  solution  being  made  according  to  a  given  method  and  the  gravity  takmtti 
fixed  temperature.     A  certain  sp.  gr.  then  corresponds  to  a  certain  amount  of  ht  in  tin 


THE  AKALYST. 


ik»  but  it  nmy  rBa^onably  be  objected  to  this  method  that  it  ia  rather  costly,  aod   that 
AOch  a  delicate  instrument  c^uld  not  well  be  worked  by  a  practical  dairyman. 

As  far  back  as  1859,  experxmenta  were  made  by  Professor  0.  J,  Fucha  at  Carkruhe 
Uie  view  of  obtniuiiig  a  more  complete  and  uniform  rising  of  the  fat  globulefi  by 
Iploying  centrifugal  force  instead  of  the  foi-ce  of  gravitation,  as  in  the  ordinary 
;  but  he  failed  to  prodooe  a  Bu£QcientJy  strong  and  rapidly  revolving  machine* 
1881  Professor  K.  J.  Fjord,  of  Copenhagen,  constructed  hi«  "Control  Centrifuge," 
wpocially  intended  for,  and  by  him  mostly  used  for  examining  separated  milk,  for  which 
piirpoee  it  worked  to  gi^eat  ei^tiafaction.  It  was  never  intended  to  be  used  by  others 
Itefiidett  his  staB',  for  which  reason  he  never  published  any  directions  for  its  use  i  it  was 
intended  for,  nor  did  he  daim  that  it  could  be  used  for  analysing  whole  milk. 
^vertholess  it  has  been  taken  up,  exiiibited,  and  at  many  places  used  for  analysing 
i>le  milk.  On  account  of  its  favourable  reception  he  has  lately  altered  his  apparatus^ 
ich  if^  now  intended  for  controlling  the  sup|4y  of  milk  and  enabling  dairy  factories  to 
for  it  acoording  to  the  amount  of  butterfat  it  contains.  The  apparatus  in  its  new 
oontains  fifty-four  cylindrical  tubes,  to  hold  fifty*four  aampleB  of  milk-  The 
is  made  to  rise  in  the  tubes  by  making  the  apparatus  revolve  about  60,000  times 
he  Danish  Centrif  uge,  which  takee  about  three-tiuarters  of  an  hour.  The  thickness  of 
m  cream  is  thus  then  measured. 

There  is  one  objection  to  be  made  to  this  apparatus,  viz.,  that  it  indicatefl  the 
m^nuHt  of  cnam  and  not  of  Imiler/at,  and  although  undoubtedly  the  completeness  of  the 
rismg  of  the  cream  and  its  uniformity  is  much  greater  m  this  case  than  in  the  ordinary 
QiSftinometer,  still  this  app.  must  only  be  csonsidered  as  one  step  further  towards  the 
tdeal»  which  is  to  have  tlm  pure  hutfer/ai  isolated  by  mechanical  separation.  This  is  the 
after  which  Dr.  de  Laval,  of  Stockholm,  has  been  striving,  and  which  he  haa  at 
th  attained  in  his  new  machine,  the  Lactocrite. 
In  order  to  get  the  fat  globules  in  the  milk  to  unite  to  one  clear  mass  of  fat,  it  il 
necessary  to  render  the  casein  more  completely  dissolved 
than  it  is  in  the  milk  in  its  natural  state.  There  haa 
been,  and  probably  is  still,  a  di^renoe  of  opinion  as  to 
whether  the  fat  globules  are  coated  with  a  membrane  or 
not,  but  all  agree  uj^on  the  fact  that  for  some  reason  or 
other  they  do  not  unite  as  rendily  as  might  be  expected* 
The  truth  Beems  to  be  that  by  a  molecular  attraction  the 
casein  forms  a  condensed  layer,  but  not  a  real  membrane, 
around  the  fat  globules.  To  dissolve  the  casein  Dr.  de 
Laval  at  first  tried  an  admixture  of  alkaU,  which  proved  of 
little  avail.  He  therefore  took  the  opposite  course  and  suc- 
ceeded in  dissolving  the  casein  completely  by  boiling  the 
milk  with  acetic  acid.  As  is  well  known,  small  quantities  of 
free  acetic  add  will  precipitate  tiie  casein  while  a  targe 
exoe»  will  redissolve  it.  By  the  proposed  treatment  the 
serum  of  the  milk  is  transformed  into  a  perfectly  clear  and 
thin  fluid,  and  the  fat  is  apparently  not  affected^ 
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The  apparatus  itself  consists  of  a  strong  round  steel  disc  on  a  spindle,  like  tha 
the  separator  bowl,  and  test-boxes  of  platina-plated  brass  with  grtwiuated  gla^s  ti 
The  modus  operandi  ia  as  follows  : — 10  c.c,  of  the  sample  of  milk  to  be  tested  are  ran 
into  a  small  test-glass,  afterwards  10  c,c*  of  glacial  acetic  add,  containing  five  per^ 
by  volume  of  concentrated  sulphuric  acdd  are  run  into  the  same  glass,  which  is 
closed  with  a  perforated  cork-stopper,  in  which  is  inserted  a  piece  of  glass  tube ; 
sei*ve8  to  prevent  a  concentration  of  the  contents  of  the  test-glass  during  the  boiling, 
a  water-bath,  arranged  to  hold  twelve  test-glaasea,  these  are  heated  by  steam  or  gas  1 
seven  or  eight  minutes,  after  which  time  the  casein  has  been  completely  dissolved,  while 
the  liquid  has  acquired  a  slight  violet  tinge.  The  next  step  is  to  charge  the  test-boxes. 
These  consist  of  a  cup  in  which  a  perforated  stopper  fits  tightly.  The  stopper  holds  the 
giuduated  glass  tube,  as  the  fat  In  the  milk  after  boiling  with  acid  has  a  great  ten- 
dency to  rise,  the  test-glass  must  be  well  sh^en  before  its  contents  are  poured  into  the 
cup,  and  when  this  is  filled  the  stopper  must  be  immediately  pressed  down  in  it,  whereby 
any  excess  of  the  mixture  will  escape  through  the  glass  tube,  and  the  test  box  is  then 
filled  completely.  After  the  test-boxes  have  been  charged  in  this  way,  they  are  ready 
to  be  placed  in  the  disc,  which  will  hold  twelve  at  a  time.  The  disc,  which  before 
must  be  heated  to  about  110*^  F.  by  being  placed  in  warm  water  of  this  temperatij 
has  twelve  cylindrical  holes  bored  from  a  cavity  on  the  top,  radiating  and  a  little  slopii 
la  these  the  test- boxes  ai*e  placed  (if  less  than  twelve  test-boxes  are  used,  there  shod 
always  be  an  even  number  placed  so  as  not  to  disturb  the  equilibrium)  and  the  cavity  is 
filled  with  water,  which  will  keep  the  liquid  in  the  test-boxes  from  being  pressed  out  ^ 
the  centrifugal  force.  The  disc,  which  fits  any  stand  of  a  Laval  separator,  is  now  madoP 
revolve  for  three  or  four  minutes  at  ordinary  speed  (6000  revolutions  in  the  minute). 
When  it  is  again  at  rest  the  test-boxes  are  drawn  out,  and  the  column  of  fat  in  the 
graduated  tube  is  read  off,  the  divisions  indicating  immediately  tenths  per  t-ent.of  but 
fat  by  weight. 

Before  enteiing  into  the  question  of  comparative  analytical  results  it  will  be 
cessary  to  say  a  few  words  of  explanation.  It  has  been  stated  that  any  method 
determining  the  amount  of  fat  will  give  corresponding  results  in  the  hands  of  persons 
working  in  the  SEime  way  and  in  the  same  laboratory,  and  that  no  method  wUl  give  the 
same  results  on  the  same  sample  of  milk  in  the  hands  of  difiTerent  analysts  at  diSi 
places.  The  first  statement  may  be  right,  but  Is  of  very  little  interest ;  the  second  w 
be  very  serious  indeed,  if  true.  Any  method  which  will  extract  all  the  fat  and  not! 
else,  will  give  very  nearly  the  same  results  in  the  hands  of  any  careful  analyst,  but  i 
an  essential  condition  of  a  good  method,  that  it  shall  extract  aU  tfie  fat  and  nothhtg 
All  methods  possessing  these  two  qualities  will  give  the  same  results  on  the  same  snmplft 
of  milk  carefully  worked.  To  obtain  a  complete  extraction  of  the  fat,  the  milk  must 
given  a  very  large  surface,  but  this  mast  not  be  done  on  paper  containing  rei 
matter,  as  something  will  then  be  extracted  besides  the  fat*  For  the  same  reason 
ether  used  must  be  redistilled.  When  using  Adams*  niethod  it  is  indispenuable  that 
the  resinous  matter  shall  be  extracted  beforehand^  which  does  not  seem  very  easy, 
have  found  in  one  case  that  5  siphonings  extracted  0023  gramme  of  a  coil,  hut  still 
0*010  gramme  behind,  which  were  extracted  by  8  more  siphomngs,]     With  well*w 
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ptapetr  coils  I  h&ve  found  thxit  Adams'  methcMi  will  give  results  coires|K>iidiDg  vety  cloeely 
with  Usoee  obiaitied  by  the  method  I  generally  use,  i^hich  was  lirst  described  by  Dr.  V. 
St«rcb»  in  1883,  but  had  then  been  in  use  for  several  years.  According  to  this  method 
about  10  grammes  of  milk  are  diied  on  about  10  grammes  of  pumice  stone,  ground  to 
the  au^e  of  lentils,  sifted  to  remove  the  dust,  and  heated  to  a  red  heat*  The  dry 
mnm  is  finely  ground  in  a  porcelain  mortar  and  extracted  in  a  very  simple  extracting 
tnbew  50  c.c.  of  redifiUlled  ether  may  be  forced  to  percolate  through  the  finely 
pulverized  milk  any  number  of  times  so  as  to  remove  all  fat,  and  nothing  but  the  fat 
ean  possibly  be  extracted,  in  analysing  a  sample  of  gkim-milk  twice  by  each  of 
tbeee  methods  I  found  :— 

By  Adams'  method         ...  ...     0*70         0'68  per  cent,  of  fat. 

ByStorch's     do  0G5         064  ditto 

Below  I  give  some  examples  showing  how  far  I  have  found  the  results  obtained  by 
the  Loctocrite  to  compare  with  chemical  analysis. 
Chemical  analvsis* 


373 


408 

3-86 


3-74 


407 


3-7 
38 

3'8 

4'1 
3-8 


Lactocritc* 
375 
38 
3*8 

4*0 


3-75 

385 

3-82 

4-2 

3*9 


3*9 


tea^t  equally  good  results  have   been  obtained  by  Mr,  John  Sebelien,  lectu 
I  the  Agricultui-al  College,  Ultuna,  Sweden,  and  superintendent  of  the  Dairy  Labora- 
tory of  the  same  place.     From  his  report  I  quote  : — 


Jhemiud  aoji 

lysii^. 

Lactocrite, 

3*68 

3-65 

3*65 

3*70 

370 

3-70 

3'G7 

367 

3-70 

3-70 

276 

2-77 

2-80 

2-77 

2-80 

2-80 

275 

270 

2-65 

2*70 

2^65 

2-70 
These  samples,  which  are  by  no  means  picked,  will  show  that  the  Lactocnte  is  able 
give  a  very  close  estimation  of  the  amount  of  fat  in  milk.  I  think  it  may  fairly 
be  cktmed  for  the  Lactocrite  that  it  will  give  an  estimation  within  01  of  the  amount  of 
fat  in  Whole  milk. 

When  skim-milk  in  treated  in  the  Lactocrite  the  results  will   fall  somewhat  below 
thooe  of  the  analysis,  as  seen  in  the  following  examples : 

Chemical  analvsls.  Lactocrite. 

!'14  M7  1-05 

1'07 
0"87         ODU  0-75 

08 
0  82 

"Sepai'ated  milk^  from  the  cream  separator,  having  but  very  little  fat  left  in 
flannui  bo  tested  by  the  I^actocrite  in  the  usual  way,  as  many  trials  have  shown  the 
usiiltd  k>  be  about  0*2  per  cent,  toQ  low,  which  difference  in  analysing  separated 
irilk  of  ooune  catmot  be  allowed.  Equally  low  results  have  been  obtained  from  buttermilk. 


1-0 

1-05 

0-8 

0-75 

UA 

075 

0-8 

0-65 

0-75 

0-8 

0-8 
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Bour  milk|  even  curdled  >  may  be  treated  in  the  Lactocrite  just  as  well  aa  swoet  milkf  j 
as  the   strong  acetic  acid  wiD  dissolve  the  casein  of  sour  aailk  as  easily  as   that   of 
sweet  milk.     The  only  diiliculty  lays  in  the  measuring  off  the  10  0.0.  of  a  true  average 
quality* 

One  great  advantage  of  the  Lactocrite  is  the  very  dmple  iray  in  which  it  is  worked, 
60  that  no  skill  is  necessary,  hut  any  dairyman  may  obtam  as  good  result*  aa  the 
apparatus  is  able  to  yield.  In  order  to  illustrate  this  I  give  below  the  resulta  obtained 
by  two  persona  at  their  first  attempts ;  the  first  person  is  a  dairyman  used  to  heavy 
work.  By  way  of  a  check  I  myself  made  some  tests  of  the  same  milks : — 
By  mjTi^elf.  Dauymaa. 

3*1  Iki  3-2         3^ 

3-2  Tailed         3-2         3-3 

33  31  3*3         3-3 


2-65 
2*65 


2  65 

2-65 


2*6 
2*6 


2*6 
2-65 


These  very  favourable  results  are  of  importance  as  showing  that  in  the  Lactocrit 
i  at  last  found  the  long  wished-for  apparatus,  possessing  the  two  qualities  not  hitherto  J 
ombined — simplicity   of   construction   and  working   and  sufficient  correctness  for  alll 
practical  purpoees. 

The   Lfictocrite  will,  no   doubt,  be   found   invaluable  for  butter  dairies^  or  dairy  I 
factories  buying  milk  from  different  farmers^  by  enabling  them  to  carry  out  the  systwn^ 
of  paying  for  the  milk  accordlug  to  the  amount  of  butterfat  which  is  the  only  fair 
system.     At  present,  both  in  England  and  in  other  countries,  the  farmer  whose  milk  will 
make  butter  at  a  rate  of  **)  ibs,  per  100  lbs.  of  milk   get«  the  same  price  as  the  farmers 
whose  mOk  is  so  rich  as  to  give  5  lbs.  of  batter  per  100  lbs.  of  milk,  which  of  course  ia  j 
most  unfair.     When  milk  is  paid  for  according  to  the  fat  contained  in  it,  the  temptatioaj 
to  skim  it  is  done  away  with,  and  beddeSf  a  great  encouragement  is  given  to  the  pro 
duct  ion  of  rich  milk, 
I  The  Tjactocrite  will  also  prove  of  use  for  analysts  who  have  access  to  a  separaf 

I      standy  as  it  will  give  in  a  short  time  a  more  exact  determination  of  the  amount  of  fat] 
than  any  other  apparatus.     In  this  connection  it  will  be  of  interest  to  know  that  al 
:      special  construction  of  it  has  been  adapted  to  iit  Br*  de  Laval's  small   Hand  Separator, 
^^  worked  by  hand  and  requiring  no  foundation* 

H  DiSClTSSIDK. 

^^P  Br,  ViBTll  said  he  had  listened  with  great  interG«t  to  the  paperS)  and  he  thoughtj 
I  liimself  that  instruments  and  methods  for  determining  the  most  valuable  constituent  ^ 
milk — -fat — which  can  be  worked  outtiide  the  chemical  laboratoi'y,  and  yet  give  correct 
results  in  the  hands  of  non-chemists  were  of  the  utmost  importance  to  dairy- farming 
and  dairy-induatry.  From  what  he  had  heard  that  night,  and  learned  preriously,  he  had! 
no  doubt  that  the  Lactocrite  was  a  very  useful  appai-atus,  and  that  the  results  obtainedi 
were  highly  satisfactory.  He  was  aatonifthed  to  see  so  close  an  agreement  with  results] 
relating  to  akim  milk,  because  the  inventor  distinctly  states  that  if  sldm  milk  iai 
examined  with  the  apparatus  *2  per  cent,  mxist  be  added  to  the  result  in  order  to  Ixriiigj 
-he  fat  to  the  percentage  actually  present.     With  rei?ard  to  the  coolins:  down  i 
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t«stntiibes,  while  reading  oflT  the  resulta,  he  did  cot  think  that  a  matter  of  great  conse- 
qqence,  aa  the  tubes  were  made  of  pretty  thick  glass.  He  might  mention  that  the 
lActocrite  was  not  the  only  apparatus  of  its  kind,  but  that  there  also  ejasta  a  centrifugal 
control-apparatus  in  connection  with  the  Danish  cream  separator.  Each  apparatus 
appears  to  have  some  merits  of  its  own  ;  but  there  was  scarcely  any  occasion  for  a  close 
comparison  of  the  two,  as  they  would  never  compete  with  each  other.  The  Lactocrite 
caanot  be  used  where  the  Daniah  separator  is  being  worked,  nor  can  the  Danish  control 
apparatus  be  employed  in  connection  with  the  Swedish  separator. 

^Ir,  Ad,uis  was  highly  gratified  to  see  the  remarkable  corroboration  the  Lactocrite 
aflbrded  to  his  own  method  of  analysis.  He  had  been  favouinad  by  Mr,  H.  Faber 
with  aome  particulars  respecting  the  other  mode  of  analysia  emj^loyed  by  him,  and 
referred  lo  in  his  paper,  also  with  specimens  of  the  apparatus  which  Mr.  Faber  makes 
m»  of,  consisting  of  a  conical  tube  some  6  or  8  inches  long,  plugged  at  the  bottom  or 
Bmaller  end  with  wool,  through  which  a  small  glass  tube  passes,  the  space  between  it 
and  the  conical  tube  being  ^ed  with  pumice  stone  broken  to  a  coarse  powder — which 
piimioe  takes  the  place  of  the  sand,  powdered  glass,  or  plaster  of  Paris  of  other  methods. 
*rhe  pumice  is  first  ignited,  then  placed  in  a  porcelain  capsule,  charged  with  the  milk, 
which^  when  dried,  is  transferred  to  the  tube  to  be  extracted  by  ether  under  an  upright 
oondenser. 

The  speaker's  experience  of  the  process,  as  compared  with  his  own,  was  that  the 
yield  of  fat  is  '20  per  cent,  below  truth,  anii  besides  its  failure  to  extract  the  whole 
ol  the  fat,  he  findi  the  pumice  an  unwieldly,  disagi-eeable  material  to  use  as  an 
Absorbent,  it  being,  in  his  opinion,  much  inferior  to  sand,  glass  or  plaster,  not  only  by 
resaon  of  its  ineffectiveness,  but  also  because  of  its  bulk  and  the  diihculty  of  detachment 
from  the  porcelain  capsule  without  loss  of  substance,  and  the  destructive  action  it  has 
oa  the  capsule  by  scratching  of  the  enamel. 


I 
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NOTE  ON  REICHERT'S  DISTILLATION  PB0CES9. 

Bt  ALraED  H.  Allbk. 
Hmd  at  the  Muting^  Deoemlm^  Sth^  1886. 
Isr  a  paper  read  before  this  J^ociety  in  the  spring  of  last  year,  and  publisJaed  in 
AEAtYST  for  Jane,  1885,  I  described  my  experience  of  Keiehert^i^  method  of  assaying 
Imlber-fat,  and  gave  a  number  of  figures  illustrating  the  results  obtained  with  oils  of 
TarioQS  kinds.  These  figui^es  professed  to  represent  the  volatile  acids  in  terms  of  butyric 
add,  and  were  obtained  by  multiplying  the  number  of  centimetres  of  decinormal  alkali 
f«i|tiired  for  neutralising  the  distillate  from  2*6  grammes  of  fat  by  the  factor  0-312.  I 
am  indebted  to  Mr.  W.  F.  K.  Stock  for  pointing  out  an  error  in  this  factor,  which 
iboolil  be  0*352.*  As  the  erroneous  factor  was  used  in  calculating  the  figures  already 
referred  to,  It  follows  that  they  are  all  too  low  in  the  proportion  of  312  :  352,  or  30  :  44. 
A  further  experience  in  the  employment  of  Keichert'a  process  for  examining  fats  has 
led  me  to  abandon  the  exj^reesion  of  the  results  in  terms  of  butyric  acid,  in  favour  of  a 
rtatcment  of  the  weight  of  caustic  potash  neutralised  by  the  distillate  from  100  grammes 

•  I  o^o£^  aUcftli  aetttmliaefi  00088  gramme  of  butyric  acid,  and  ii»^*^^|_H>.   352. 


tfaetor  msj  have  reiai^  tsQm  the  fraotiQti '    ^     ^  m  'dU« 
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of  the  oil.     This  is  obtainable  by  multiplying  the  volume  of  decinormal  alkali  neutralised 
by  the  distillate  from  2*5  grammes  by  the  factor  0'2244.* 

The  following  table  contains  a  number  of  results  expressed  in  both  ways : — 


Fatty  Oil. 

C.C.  of-^  alkali 
required  by  25  gr. 

KHO  required  bj 
100  parts  of  oil. 

Observer. 

Butter  or  Milk-fat ;  Cow's       . . 

12-5  to  15-2 

2-80  to  3-41 

Reichert,        Caldwell, 
Moore,  Allen,  etc. 

„                 „          Ewe's 

13-7 

307 

Schmitt 

„                 „          Goat's      .. 

13-6 

305 

i> 

„                  „           Porpoise's 

11-3 

2-51 

Allen 

Coooanut  oil      . . 

3-5  to  37 

0-78  to  0-83 

Reichert,  Moore,  Allen 

Palmnut  oil 

2-4 

0-54 

Allen 

Palm  oil            

0-8 

018 

Moore 

Cacao  butter 

1-6 

0-36 

» 

Butterine  and  oleomargaiino   . . 

0-2  to  1-G 

0-04  to  0-36 

Caldwell,  Moore,  Allen 

Whale  oil           

3-7 

0  83 

Allen 

99 

12-5 

2-80 

» 

Porpoise  oil 

11  to  12 

2-47  to  2-69 

)f 

Sperm  oil 

1-3 

0-29 

91 

Bottlenose  oil    . . 

1-4 

0-31 

)9 

Menhaden  oil    . . 

1-2 

0-27 

)> 

Codliver  oil 

M  to  2-1 

0-24  to  0-47 

>l 

Sesam6  oil 

2-2 

0-48 

)» 

Cottonseed  oil   . . 

0-3 

0-07 

Moore 

Castor  oil 

1-4 

0-31 

AUen 

From  these  results,  it  is  evident  that  the  fats  of  different  kinds  of  milk  (butter-fats) 
are  sharply  distinguished  from  nearly  all  other  fats  by  the  large  proportion  of  soluble 
volatile  fatty  acids  they  yield  by  Reichert's  process.  The  most  remarkable  exception  is 
presented  by  porpoise  oil  and  some  samples  of  whale  oil.  In  porpoise  oil  I  have  found 
5  per  cent,  of  valeric  acid,  and  Chevreul  obtained  as  much  as  9*63  per  cent.  In  a  recent 
paper  I  pointed  out  that  in  porpoise-butter  the  glyceride  of  valeric  acid  appeared  to 
replace  the  butyrin  characteristic  of  the  butter  of  terrestrial  mammals. 

Some  of  the  chemists  who  have  employed  Reichert's  process  take  the  precaution  to 
filter  the  distillate  before  titrating  it,  so  as  to  get  rid  of  any  volatile  acids  which  may 
be  insoluble  or  very  sparingly  soluble  in  water.  This  plan  may  sometimes  be  adopted 
with  great  advantage.  Thus  when  the  solution  of  the  soap  obtained  by  saponifying 
oocoanut  or  palmnut  oil  is  acidulated  and  distilled,  a  notable  proportion  of  lauric  add 
passes  over  and  solidifies  in  the  condenser  or  on  the  surface  of  the  distillate ;  and  by 
adding  water  to  the  contents  of  the  retort,  again  distilling,  and  repeating  this  process 
several  times,  a  very  considerable  proportion  of  volatile  fatty  adds  can  be  obtained  from 
cocoanut  oil.     In  assaying  butter  the  appearance  of  insoluble  adds  in  the  distillate  would 


*  1  C.C.  of  ^  alkali  contains  000661  gramme  cf  JiHO ;  and  - 
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fiirtmh  a  valuable  indication  of  the  presence  of  coooanut  oil,  and  they  should  be  removed 
hj  tiltration  ;  or  the  distillate  will  be  found  to  neutralise  so  large  a  volume  of  alkali  as 
conaiderablf  to  diminish  the  practical  value  of  the  process  as  a  meana  of  distinguishing 
butter  from  butter-substitutes,  as  has  been  pointed  out  hy  Moore  and  others.  Latterly, 
I  have  adopted  the  plan  of  filtering  the  distillate  in  all  ca8es,  washing  the  filter  with 
cold  water,  and  then  immersing  the  filter^  with  any  adhering  insoluble  acids,  in  alcohol» 
wliicli  is  then  titrated  with  decinormal  alkali  and  phenol phthaliiin.  In  the  case  of 
ordinary  butters  and  butter-aubstitutes  the  insoluble  volatile  acids  only  neutralise  about 
0*2  C.C.  of  dednormal  alkali. 

The  question  having  i^ecently  been  raised,  the  following  experiments  were  made 
my  request  by  Mr.  William  Barraclough  on  a  sample  of  hutter-fat,  in  order  to  ascertain 
the  variation  in  the  results  of  Reichert'e  process  produced  by  modifications  in  the 
methods  of  conducting  the  saponification  and  distillation. 

L  2  5  c.c.  of  butter-fat  was  Baponified  by  alcoholic  potash  in  an  open  ba^i  the 
alcohol  evaporated  off  completely  at  a  steam  heat,  the  residual  soap  dissolved  in  water, 
the  solution  acidulated  with  sulphuric  acid  in  slight  excess,  diluted  to  75  t\c,,  and  die-  h 
tilled  gently  in  a  globular  flask  with  side-tubulure  adapted  to  a  condenser,  until  50  c.c.  ^ 
had  pttsBed  over.  The  fiaek  held  460  c*c.  tip  to  the  aide-tube,  and  some  fragments  of 
pumice-stone  coiled  round  with  platinum  wire  were  added  to  tbe  contents,  to  promote 
evolution  of  vapour. 

2.  An  exact  repetition  of  No.  1  experiment. 

3.  Saponification  wa8  effected  in  a  fiask  fumiahed  with  a  long  tube  and  heated  by 
atcam*     The  subsequent  manipulations  were  the  same  bh  in  experiment  L 

4.  Saponification  was  effected  in  a  well-closed  bottle  placed  in  the  watei*-oven.  Other 
manipulations  unchanged, 

5.  Manipulation  exactly  as  in  experiment  3,  except  that  the  distillation  was  con- 
ducted in  a  tiask  fitted  to  the  condenser  by  a  cork  and  bent  tube. 

6.  Conducted  as  in  experiment  3,  except  that  the  distillation  was  conducted  in  a 
retort* 

7.  Blank  experiment  with  the  alcoholic  potash  employed  in  the  previous  experi- 
tiieiit6,  the  manipulation  being  like  that  in  experiment  3.  The  alcoholic  potash  was 
brown  and  not  very  recently  prepared. 

Experiments. 
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Bcciconiial  Alkali 

Decinormal  Alkali 

fur  25  grammes. 

for  2'6  grammes. 

Ko.  1 

ll-8()c.C 

No.  5 

124«C.C. 

No.  2 

11-85    „ 

No.  a 

12  45  „        . 

No.  3 

12-40    „ 

No.  7 

0-26  „       1 

No.  < 

12-60   „ 

Tlitfhe  I t.^ult^  8how  that  a  sensible  loes  occurs  if  the  saponification  be  conducted  \ 

an  open  brtsin,  doubtless  owing  to  the  formation  of  butyric  ether.     On  the  other  hand, 

the  exact  nature  of  the  distilling  apparatus  appears  to  be  of  little  im^Kirtance.     This 

latter  oonduaon  Ib  not  in  accordance  with  the  experience  of  some  other  chemilte. 

CoHcIuiciOH  of  th*i  SocUi^/it  Pt*oCf:t^dings* 
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A  NKW  PROCESS  OF  ESTIMATING  GLYCERIN  IN  FERMENTED  LIQUIDS. 

By  L.  Legleb.* 
1.  TiiK  proowM  for  the  detennination  of  glycerin  in  wines,  as  decided  on  by  the  Berlin 
i  •ommitt.oe,  hon  of  late  been  improved,  but  there  are  still  great  sources  of  error,  chiefly 
the  loss  of  glycoriu  in  the  process  olf  its  purification  by  ether-alcohol.  Pure  glycerin  is 
(Htrtiunly  soluble  in  a  mixture  of  I  volume  of  alcohol  and  2  volumes  of  ether,  but  when 
othor  insoluble  bodies  are  present  they  retain  a  not  inconsiderable  amount  of  glycerin, 
HomotimoH  as  much  as  20  per  cent,  of  the  total.  Repeated  treatment  with  the  ether- 
alcohol  fiiils  to  completely  remove  all  the  glycerin.  The  process  which  I  now  recommend 
is  based  on  the  following  principle  : — 

The  carbon  of  glycerin  may  be  readily  oxidized  to  carbonic  acid  by  means  of 
sulphuric  acid  and  potassic  dichromate.  By  using  a  Wills  carbonic  acid  apparatus,  and 
estimating  the  loss  in  weight,  we  can  calculate  the  amount  of  glycerin. 

Tlio  one  tlask  contains  the  glycerin  mixed  with  a  saturated  solution  of  potassic 
lUchromato,  the  other  contains,  as  usual,  strong  sulphuric  add.  After  the  apparatus  has 
been  weighed,  a  litUo  air  is  drawn  out,  which  causes  some  of  the  acid  to  mix  with  the 
chromate.  A  regular  evolution  of  carbonic  acid  soon  sets  in,  but  must  be  asrisfcad 
towanls  Uie  last  by  gently  boiling.  The  flask  containing  the  sulphuric  add  must  be 
kept  cool.  When  no  more  gas  bubbles  are  formed,  the  apparatus  is  cooled  by  partial 
immersion  in  iH>ld  water,  and  the  remaining  carbonic  add  is  expelled  by  a  current  of  diy 
air.  The  apivuratus  is  now  reweighed,  and  the  loss  represents  carbonic  mod.  The 
following  equation  sliows  the  action  taking  place : — 

:\  i\UsOs  +  T  K,Or,0:  +  28  H.SO,  -  7  iuSO^  +  U  Crj(SOj),  +  9  CO^  +  40  H.O 
Ouo  part  of  glycerin  therefore  requires  about  7*5  parts  of  KXr^O.  and  10  parts  of 
H^l^p  but  an  excess  of  each  is  of  course  used.     The  dichromate  must  be  purified  hf  le- 
cry«t4dliEation. 

In  using  a  iWlicate  balance  I  have  a  smaller  apparatus  made  on  purpose^  and  cui 
then  operate  on  ':25  gramme  of  glycerin,  but  I  also  can  work  on  -75  (h-  1  gramme ;  if  the 
balance  i«  still  j^nsitive  to  -lU  or  -005  grammes.  The  operation  takes  about  one  hoar 
for  evi^ry  -^^  gramme  of  glycerin.  The  following  test  analyses  show  the  aocnracT  of  tlie 
methvxi.  The  giyvetin  actoallT  weighed  had  a  ^«ecific  gravitr  of  l-23ol^  at  15^C.;  and 
aixording  to  Ijeni  s  tabke  c^nitained  $6*8  per  cent,  of  pure  giyoerin. 
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IS,  after  weighing,  diluted  up  to  a  definite  bulk,  and  aliiiuot  parts  are  taken  for 
...  .-sh  and  the  oxidation  process,  A  white  wine,  contain  ing  8*54  per  cent,  of  alcohol 
aod  2*07  per  cent,  golid  matter,  gave  in  100  c.c.  1'4  grammes  crude  glycerin  with 
•127S  ash.  ^ 

25  c,c,  of  the  gl3*oenn  diluted  up  to  60  c.c,  yielding  -725  grammes  CO^  -  1*10  per 
eent.  of  glycerin.  A  duplicate  experiment  gave  1*47  a-ude  glycerin  with  *136  ash, 
'TlO  COj  «  -90  per  cent,  glycerin  ;  the  average  thus  being  1  per  cent,,  and  the  relation 
between  alcohol  and  glycerin  as  100  ;  11*7- 

3.  Estimation  of  glycerin  in  wine  after  it  has  been  purposely  added. 
Thro©  lots  of  100  c.c,  each  of  the  same  wine  were  mixed  respectively  with  *125,  '250, 
'500  grammas  of  glyoerin,  and  analysed  as  before.     The  regults  were  as  follows  : — 
CTntde  glycerin.  Ash.  COj(25  c.c.  from  60  c.c.)    Glycerin  In  100  c.c. 

Vm      ..  ..      44110      ..  '80      ,.  _      M15 

1^75      ..  ..      *1400  '90      ..  _      1-254 

2-07      ..  ..      '1172      ..  ..      1-07     ..  ..      1*402 

Allowing  for  the  1  per  cent,  of  natural  glyoerin  in  the  sample,  we  obtain  '115,  '254,  and 
•4£*2  per  cent,  of  glycerin. 

The  chromate  solution  from  the  two  last  experiments  was  afterwards  submitted  to 
iGitUlation,  and  yielded  about  '15  grm.  of  acetic  acid,  derived  from  impurities  in  the  crude 
glycerin. 

4*  8 appose  it  could  be  taken  for  certain,  the  process  removes  such  bodies  a^^  sugaTi 
tartaric,  malic,  citric,  and  tannic  acids,  which  would  interfei^  with  the  accuracy  of  the 
oxidation  process,  it  would  still  be  necessary  to  ascertain  if  there  are  other  bodies  in  the 
crude  glycerin  which  would  yield  carbonic  acid.  From  the  experiments  it  would  appear 
flttch  a  quantity  of  carbonic  add  is  constant.  To,  separate  any  of  these  bodies,  the 
dilated  crude  glycerin  was  mixed  with  an  ammoniacal  solution  of  lead  acetate,  the  pre- 
cipitate ^tered  ofiT,  washed,  dissolved  in  acetic  acid,  and  this  iluid,  after  heating  to  expel 
COj,  submitted  to  the  oxidation  process* 

A  precipitate  obtained  from  100  c.c,  of  wine  yielded  an  amount  of  carbonic  acid 

Iltdvalent  to  '035  grm*  of  glycerin.     The  true  amount  in  the  sample  was  therefore 
•00  -  035  =  'D65  per  cent. 

5.  Comparison  of  the  old  process  with  the  oxidation  process. 

1 00  cc.  of  the  samd  wine  treated  by  the  old  process  gave  the  following  weights  of 
gijc&rin : — 

After  the  first  extraction  '7177  including  *015    aalu 

„         second      „  '1488       „      ~  -0123    „ 

The  residue  weighed  -381  y       „  *096      „ 

The  oxidation  of  these  residues  gave  an  amount  of  carbonic  acid  corresponding  with 

,  -1295,  and   '1662,  total  *9257  grms.  of  glycerin,  from  which  must  be  deducted 

.,     From  these  fignres  it  will  be  seen  the  oxidation  process  is  the  best,  the  results 

obtained  by  the  old  process  being  too  high,  on  account  of  small  quantities  of  fatty  and 
vinous  matters^,  and  of  organic  adds,  which  cause  tho  ash  to  contain  potassic 
.^,^uAVd.  Tho  total  glycerin,  '1J257,  diflfers  0383  from  the  *ii(l5  grm*  previously  found, 
and  this  diffcrooce  is  due  to  loss  during  the  drying  of  the  glycerin  aft^r  purifying  with 
eibiir-ajcohol. 
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I  have  also  got   promising  results  with  beer  and  sweet  wines.     100  c.c  of 
beer  with  5*5  per  cent,  of  extract,  yielded  after  evaporation  with  8  c.c,  milk  of  lime  i 
b  grm*  of  quartz,  *0G9  grm.  of  glycerin,     Th%  same  beer  mixed  with   *25  grm.  glyoer 
gave  *30S  grm.     The  quantity  of  recovered  glycerin  was  therefor©  -308  —  '069  =  '339 
gmif  " 

For  sweet  wines  I  have  introduced  a  modification  based  on  the  fact  that  gltiooae 
invert-sugar  are  completely  decomposed  by  boiling  with  strong  alkaline  fluids,  like 
water,  and  forms  salts  insoluble  in  spirits  of  wine. 

A  quantity  of  wine  as  will  yield  about  3  grammes  of  soKd  residue  is  evaporated^  fii 
tn  a  large  basin,  finally  in  a  smaller  one,  with  excess  of  baryta  water,  containing  about 
fiS  grammes  of  Ba2H0.     Calcium  hydrate  does  not  answer  so  well,  as  too  much  of  it  m 
required,  and  the  bulk   is  inconveniently  increased.     When  no  more  water  vapour 
given  off,  the  mass  is  mixed  with  8  grammes  of  quartz,  and  then  extracted  four  times  i 
succession  with  80  c.c.  of  alcohol  of  85  per  csent.     The  mixed  alcoholic  extracts  are  dh 
tilled,  and  the  residue  is  then  ready  for  the  oxidation  process.     If  the  wine  contains 
cane-sugar,  this  must  first  be  inverted  by  boiling  with  HCl. 

To  test  the  accuracy  of  tins  process,  I  separated  any  barium  from  the  fluid,  b; 
passing  a  cm*rent  of  CO^  and  adding  a  few  drops  of  ammonia.     After  Bltering  and 
©v^aporating  to  a  syrup,  the  residue,  when   dissolved  in  water,  gave  but  ^  faint  pre-j 
cipitate  with  ammoniacal  solution  of  lead  acetate.     Both  filtrate  and   precipitate 
Bubjeoted  to  the  oxidation  prcwjess.    A  sweet  wine,  with  15-17  per  cent,  alcohol  and 
L5'91  percent,  extract  was  analysed,  with  the  following  result — 

L  20  c,e.  =  *320;CO«='223  glycerin. 
2.  20  c,c,H-'41)6  added  glycerin  =  1*02  C02  =  '711  glycerin. 
Glycerin  recovered,  711  -  -223  =--488. 

When  first  treated  with  ammoniacal  lead  acetate,  precipitates  were  formed,  which 
yielded  an  amount  of  00,^  corresponding  with  ^0113  and  *0H6  grammes  of  glycerin, 
hope  to  soon  publish  the  results  of  further  experiments. 


MONTHLY   RECORD    OF   ANALYTICAL   BESEABCHES   INTO  FOOD^ 

A  New  Test  for  Picma  Acid  and  BiNiTiior'REsoL.  K.  Fleck,  Report.  Anal.: 
Ghem.,  1886,  No.  48. — As  many  makers  of  farinaceous  foods  are  in  the  habit  of  cokmrinj 
them,  it  has  been  thought  they  may  occasionally  use  picric  acid.  This  suspicion 
perhaps,  not  well  founded,  as  picric  acid  would  communicate  a  bitter  taste,  and  so  rendei^ 
the  products  unsaleable.  As  it  is,  however,  possible  picric  acid  (Welter's  Bitter)  may 
unintentionally  substituted  for  binitrocresol  (Victoria  yellow),  which  is  largely  used  inl 
the  trade,  it  becomes  important  for  an  analyst  to  be  able  to  positively  distinguish  these 
two  colouring  matters,  which  hitherto  baa  only  been  possible  by  tasting  the  alcoholic 
extract. 

If  a  solution  of  picric  acid  is  concentrated  in  a  small  porcelain  dish,  and  mixed  withj 
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few  c,c.  of  10  per  cent,  hydrochloric  acid,  the  colour  is  at  once  destroyed.  Binitro- 
q\  is  also  decolourized  after  a  few  minutes.  If  now  a  piece  of  zinc  is  introducedy  and 
allowed  to  act  for  one  or  two  horn's,  the  picric  add  turns  a  fine  blue  ;  but  binitro- 
cmol  turns  blood  red.  To  apply  the  reaction  to  foods,  they  must  be  powdered  and 
extracted  with  alcohol.  The  residue  obtained  after  evaporating  off  the  spirit  must  be 
carefully  tasted  for  bitter,  and  then  treated  with  hydrochloric  acid  and  zinc  as  described. 

L.  DE  K, 


1 


ArnxTHTV    RECORD   OF   GENERAL   RESEARCHES   IN    \x\ta-ttp\L, 

CHEMISTRY. 

Estimation  op  the  Dbcolouristxg  Powbu  op  Anijl^i*  Charcoal,  G*  Laube.  Report. 
Anal.  Chem*,  1886,  No.  49. — Analysts,  unlefis  engaged  in  sugar  re6nerie8,  are  not  often 
called  npon  to  perform  this  analysis,  and  therefore  do  not  as  a  rule  possess  the  required 
oofitly  apparatus.  The  author  therefore  thinks  an  -easy  and  pi-actical  process  will  be  of 
80016  serviee  to  them.  As  a  rule  the  question  is  merely  whether  a  char  has  already 
beon  used  or  not. 

The  Erst  thing  is  to  select  a  sample  of  undoubtedly  genuine  char,  to  remove  any 
whitish  or  suspicious-looking  particles,  then  to  powder  and  pass  through  a  sieve.  The 
powder  is  dried  at  1 10*^  C,  and  kept  in  a  stoppered  bottle.  It  is  labelled  Standard 
A  ntmal  Charcotd, 

A  solution  of  caramel  is  now  prepared.     100  grammes  of  the  commercial  article, 
hich  has  about  the  thickness  of  honey,  ar©  dissolved  in  100  c*c.  of  water,  then  mixed 
itb  100  c.c.  of  alcohol,  and  diluted  with  water  up  to  one  litre.     After  standing  for  a 
day  or  two,  it  must  be  filtered.     It  is  labelled  Standard  Cohurtng, 

The  decolourizing  power  ( =  100)  of  the  standard  charcoal  is  now  determined  as 
IbOowB : — Five  grammes  are  put  into  a  not  too  small  flahk,  mixed  with  200  c.c.  of  water, 
sad  heated  to  boiling.  10  ex*  of  the  standard  colour  are  now  added,  and  the  whole 
ig^In  boiled  for  ten  minutes,  under  an  upright  condenser,  to  avoid  loss  by  evaporation. 

The  fluid  is  eow  filtered  through  a  double  filter ;  the  filtrate,  which  must  be  quite 
deaTi  iSy  after  cooling,  mixed  wnth  a  drop  of  solution  of  caustic  soda,  and  put  into  a 
cylindrical  gla&^. 

200  c.c.  of  water,  and  a  drop  of  caustic  soda,  are  now  put  into  another  cylinder  of 
esAcdy  the  same  diameter,  and  as  much  standard  colour  is  now  added  as  will  give  it  the 
Mme  depth  of  colour  as  the  filtrate  from  the  char.  Suppose  2*1  c.c  were  required,  the 
diar  would  have  absorbed  10  —  2*1=^70  c.c»  standaixl  colouring.  If  now  a  suspected 
Kampld  should,  when  similarly  treated,  absorb  10  — 4*5  =  5'{>  cc  standard  colour,  its 
tkcolottrixing  coefficient  would  be — 

5-5  X  100  ^^Q 

As  the  decolourizing  power  also  depends  in  a  slight  degree  on  the  state  of  division, 
the  same  sieve  must  be  used.  L.  dg  K. 
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CORRESPONBElSrCE.  ■ 

[Th/^  Editor  it  not  in,  any  tray  rejfjwnxihlr  ftir  ^tpinhmjt  exprt^fntrd  %  hh  emrttpmdenU,']  ■ 

To  the  Edit  or  of  thr  A^'ALYST.  | 

8lBr-I  fltid  in  the  last  number  of  the  Akalvst,  in  tho  re|x>rt  of  the  dijousaion  on  my  paper,  90taM 
remfirks  by  Dr.  AJder  Wright  on  the  plummet- method  of  taking  specific  gravities.  1  anHwer<?d  hffl 
criticiama  on  the  <x^ca.sion  of  the  meeting,  and  oiiderst-ood  that  such  parts  of  the  discussion  ns  woolfl 
appear  in  the  Analyst  were  all  replied  to  in  the  abstract  of  nij  n^mark^  published  on  imge  28<).  Thij| 
however,  is  not  the  case,  as  no  reply  appears  to  Dr.  Wright's  criticisms.  1  ^ha^  therefore  be  obligefl 
if  yon  will  allow  me  space  for  the  following  comments.  ^       I 

In  thoi  first  place  there  is  a  distinct  practical  advantage  in  comparing  with  water  at  the  ordinaifl 
temperature  taken  as  unity  the  figures  obtained  with  oils  at  the  b<}lling-pciint  of  water.  This  is  in  eoffl 
sequence  of  the  construction  of  the  Weatphal  Balance,  and  similar  pieces  of  apparatus,  and  the  weightfl 
used  therewith.  Practically,  the  numbers  I  giveas  expressing  the  densities  of  oils  are  the  relative  woigbM 
necessary  to  be  u.sed  to  counterpoise  a  plummet  which  is  oounterpoij^ed  by  1  gramme  when  immersed  t<fl 
distilled  water  at  l^*^  C.  If  the  figures  which  were  the  actual  result  of '  observation  were  to  be  coiH 
pared  with  water  at  the  boiling- |X)int  as  a  standard^  a  troublesome  calculation  would  be  necesBary,  itiiM 
as  iyt\  Wright  points  out,  the  re^^ults  would  be  vitiated  to  a  certain  extent  by  well-known  causes,         ■ 

But  1  \vi>uld  point  out  that  the  value  of  the  figures  as  accurate  expressions  of  ihe  n-^-  *^''  -  ■v^''  tJ| 
of  equal  nieaiures  of  liquids  at  the  boiling-point  of  water,  compared  with  Uiat  of  an  c<j  d 

water  at  the  ordinary  temperature,  is  a  very  different  thing  from  the  conjit/iiunj  af  ihf^J^^  ^A 

Thus,  it  may  not  be  a  fact  that  a  cubic  centimetre  of  butter-fat  at  0U*  C.  weighs  'SUSO  grannue,  but  jfl 
/*  a  fact  that  a  particular  sample  of  butter- fat  which  gives  an  indicated  density  of  'SfiSO  at  I'd*"  C>^B 
the  Wostphal  balance  will,  on  repeating  the  experiment,  give  a  figure  not  varying  by  more  than  i)€CH 
from  that  first  obtained.  Practioally,  what  we  desire  to  know  is  the  md hated  emnpaTiitlrt*  den*tt^ 
under  the  conditions  in  qpestion.  In  the  present  condition  of  chomistry  there  is  absolutely  no  U5iefifl 
deduction  to  be  drawn  from  the  density  of  a  liquid  fat,  except  in  comparison  with  the  density  of  othM 
fat^j  and  if  the  observations  be  so  made  as  to  render  all  the  re**ults  comparative,  every  object  bavinj 
either  a  theoretical  or  practical  interest  is  attained.  If  any  one  have'any  desire  for  a  more  oompIicam| 
mode  of  expression  by  all  means  let  him  adopt  it,  but  I  feel  sure  that  analysts  generally  will  prefer  t^ 
employ  fig^ures  obtained  by  directly  rea<iing  off  the  imiications  of  the  balance,  than  certain  other  figuroi 
derived  from  the  la.st  by  a  somewhat  eoinplieat^l  series  of  consiilerations,  and  whicbr  in  caee  of 
necessity,  it  would  be  perfectly  impossible  to  get  the  average  magisterial  or  legal  mind  to  follow. 

I  fully  agree  with  Dr,  Wright  in  his  objection  to  such  expressions  as  "  specific  gravity  at  10 
compared  with  water  at  15*,"  and  have  indicated  my  views  pretty  strongly  elsewhere  (**Commerc 
Organic  Analysis,"  vol,  i,»  page  7).    The  difficulty  is  to  find  some  short  mode  of  expression  wbia 
would  have  a  chance  of  being  generally  adopted  by  chemists,  and  which  would  express  what  was  i 
meant.     As  pointed  out  by  Dr.  Wright,  owing  to  the  expansion  of  the  plummet,  the  actual 
indicatetl  would  not  be  accurately  the  weight  in  grammes  of  1  cnbie  centimetre  at  the  boiling^i 
In  default  of  a  better,  I  would  suggest  the  term  ^'•inditated plummH^giraHty  "  for  ixprcBsing  d 
indicated  by  the  plummet  methDo,  and  would  add  the  temperature  of  the  liquid  in  e-ach  < 
being  understood  that  the  plummet  is  one  which  indicatt^s  .unity  when  immersed  in  water  at  1 
Thus  the  •*  indicated  plummet-gravity  *'  of  butter-fat  at  Ul)"^  C,  ranges  from  '8670  to  *8700,  with  J 
average  of  -8680;  while  butterine  usually  indicates  between  *8o85  and    8626  under  similar  conditio 
— I  am,  sir,  yours  truly,  ALFRED  H.  hMLWXtt 

1,  Surrey  Street,  bheffleld,  December  Slst,  1886, 

*•  ADDING  SALT  TO  MILK." 
To  tJw  Editor  of  the  ANALY.ST. 
Deak  SiE.^Witb  reference  to  the  footnote  on  the  above  case,  this  Is  not  the  first  conviction  \ 
Scotland  for  a  similar  offence.    I  enclose  a  newspaper  report  of  the  cas<?  which  was  tried  on 
12th,  ISTfi.     Kindly  return  the  inelosure,  find  make  the  correction  in  your  next  issue. — Vours  truly^ 
85,  Kflglan  Road,  Hmethwick,  near  Birmingham,  16tb  December,  188tj,  W.  McCoWAN, 
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ccutical  Journal;  Pharmaceutical  Record;  The  Polyclinic;  Popular  Science  News;  Repertorium  df 
Analytischen  Chemie;    San  Francisco  News  Letter;  Sanitary  Examination  of  Water,  Air,  and 
by  Cornelius  B.  Fox,  M.D,;  Scientific  American;  Society  of  Arts  Journal. 


NOTICES  TO  CORRESPONDENTS. 
All  Communications  to  bt  addreasod  to  825,  Kennington  Road,  London^  S.B^ 


THE     AITALYST, 

FEBRUARY,  1887. 


EEDINGS    OF    THE    SOCIETY    OF    PUBLIC    ANALYBTB. 
The  Annviiil  General  Meeting  of  the  Society  waa  held  at  Burlington  House  on  Wedne©^ 
d»yp  the  12tb  ult.     Iii  consequenoe  of  illness,  Dr.   A.  Hillj  the  retiring  Presidentt  ^^ 
unable  to  be  present,  and  the  chair  wag  taken  by  Dr.  Muter,  one  of  the  Vice-Fresidente. 

The  minutes  of  the  previous  meeting  were  read  and  confirmed. 

The  balaaoe-abeet  for  1886  was  read  by  Mr.  Dyeu,  who  announced  that  Dr.  Muter 
wa0  about  to  pay  over  to  the  Society  the  sum  of  XO,  that  being  the  amount  left  over 
after  paying  all  expenses  in  connection  with  The  Analyst  duiing  188G,  in  addition  to 
the  £5  which  he  had  paid  over  for  1885* 

The  balano^Bheet  waa  then  reoeiv^iand  approved,  and  ordered  to  be  printed  and 
dreulaied,  bb  usual. 

Mr.  DvEU  read  a  letter  from  the  retiring  President,     Dr.  Hill  stated  that  he  was 
to  his  bed  with  bronclutis,  and  expressed  his  great  regret  that  he  was  unable 

^pn^eeent  to  welcome  the  new  President,  and  to  deliver  bis  retiring  address,  which 

then  read  by  Mr.  DvEaas  follows: — 

QwSTLXMKHf 

The  time  has  arrived  for  my  putting  oH  both  the  honoui*s  and  responsibilities 
of  the  office  of  your  President,  and,  in  occupying  this  chair  for  the  last  timei  I  take  the 
opimrtunity  of  saying  a  few  words  of  acknowledgment  and  congratulation — acknow- 
Wfgm^nt  of  the  support,  assistance,  and  kindness  which,  during  my  two  years'  tenure  of 
oi&otf  you  have  uniformly  extended  to  me ;  and  congratulation  on  the  continued  success 
and  prosperity  of  the  Society. 

This  success  is  shown  partly  by  the  increase  of  members  and  associates,  from  173 
in  the  year  1H84,  and  LSI  in  the  year  1885,  to  187  in  that  of  1886,  as  shown  more  in 
detail  in  the  following  statement : — 

iHHi  I8H5  18K(> 

Honorary  members  10  10  10 

Ordinary  members  .,  ..  142         140         152 

AflBodates  21  22  25 

Ten  ordinary  members  and  four  associates  have  been  elected ;  six  ordinary  members  and 
one  asBOCiate  have  resigned,  while  one  member,  Mr«  H.  Sugden  Evans,  of  the  Inland 
Bofwoue  Department  of  Ottawa,  Canada,  has  died. 

The  Balance  Sheet,  that  you  have  heard  read,  is  the  most  satisfactory  that  the 
Sodc^y  has  yet  known.  We  have  nearly  £100  in  hand,  and  this,  in  face  of  the  fact 
thftt  we  have  a  long  list  of  subscriptions  in  arrear,  which,  the  secretaries  inform  us,  must, 
they  think,  be  atti-ibutad,  in  some  degree,  to  •*  bad  times,"  as  more  effort  than  usual  has 
Umn  made,  during  the  past  year,  to  keep  downi  this  item  in  the  accounts.  The  Society 
hfts  been  indebted,  during  the  past  year,  to  Dr.  Muter,  for  a  donation  of  X5,  and  T 
liavn  great  pleasure  in  announcing  that  he  has  this  evening  promised  us  a  further 
itociatiou  i^f  '  " 
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As  eTidenoe  of  the  eiisfcained  interest  and  activity  of  ih©  Society,  I  may  8tat« 
that  during  the  year,  twenty -three  papers  were  read,  as  oompared  with  twenty-one  in 
1885,  JSight  of  them,  or  more  than  one  third  of  the  whole  number,  referred  to  th 
always  important  subject  of  milk,  three  to  water,  three  to  oils,  two  to  soap,  and  on 
each  to  bread,  butter,  cheese,  pepper,  atarcsh,  and  waxes  and  allied  bodies ;  and  finally 
thei-e  was  one  upon  Fuller*8  Hlide  Rule,  for  facilitating  chemical  calculations. 

One  event  of  the  year,  worthy  of  e^tecial  mention,  is  the  adjotirned  discussion  on 
the  Report  of  the  Milk  Committee,  brought  up  last  year,  resulting  in  the  adoption 
the  report  of  that  coiumittee,  after  an  adjournment  of  three  months,  in  order  to  allom 
all  chemists  an  opportunity  of  testing  the  value  and  accuracy  of  the  Committee's  result 
It  was,  at  the  same  time,  recommended  that  all  analysts  should  use  the  process  ( i 
modification  of  Mr.  Adams'),  in  preference  to  any  other.  It  was  very  gratifying  td 
find  that  members,  who,  at  first,  had  hoBitation  or  doubts  about  the  advantages  of  th<( 
process,  becarne  fuUy  convinced  of  their  reality,  after  a  suificient  trial  of  it«  1  behev 
that  the  conclusion  arrived  at,  with  only  one  diaeentient  voitie,  wQl  be  fully  justified  in 
the  future;  indeed,  it  has  recently  received  valuable  cori*oboration  from  the  experiment 
made  in  the  Hanover  State  Laboratory,  with  a  view  to  test  the  respective  merits  of  the 
Lacto-butyrometer  method,  Bell's  method,  Soxhlet's  areometric  method,  and  Adam^ 
method.  Dr.  Baertling  sums  up  the  work  (an  account  of  which,  taken  fx*om  the  "Rep 
torium  f.  Anal.  Ghem.,"  is  contained  in  The  Analyst  for  last  November),  by  a  rej 
strongly  in  favour  of  Adams^  method,  on  the  very  suflicient  grounds  of  greater  expedi-^ 
tion,  simplicity,  economy,  and  accuracy  ;  further,  especially  on  account  of  its  suitability* 
for  sour  milks,  giving  the  results  of  analyses  of  the  same  milks,  both  in  the  fresh  and 
sour  condition,  and  showing  them  to  be  practically  identical ;  and,  in  conclusion, 
mending  the  results  as  a  legal  standard  in  Gtjrmany* 

Such  testimony  as  this,  coming  from  a  tribunal  equally  competent  and  impar 
cannot  fail  to  be  most  acceptable  to  the   Milk  Committee,  the  Society,  and  Analysts  in 
genemh 

The  inttuence  of  our  Society  has  been,  during  the  whole  time  of  its  existence,  exerted 
in  the  same  beneficial  manner  in  other  direction)*,  notably  in  the  processes  of  analyses  in 
connection  with  butter,  bread,  and  other  important  articles  of  food  and  drink,  resulting 
in  the  elabomtion   of  many  perfected  out  of  crude  processes,  diminished  disagreemei] 
among  analysts,  greater  certainty  of  success  in  legal  prosecutions,  greater  fairness  to  buye 
and  seller,  and  lastly,  the  practical  advantage  of  progressive  diminution  of  adulteration- 
the  end  and  aim  of  the  Act.     This  successful  outcome  of  the  opemtiou  of  the  Sale  of  Foo 
and  Drugs  Act  is  evidenced  by  the  Annual  Report  of  the  Local  Government  Board,  recentlj 
published,  in  which  it  is  stated  that  at  the  time  of  the  inquiry  instituted  by  the  Lartc 
Hanitary  Commission  in    1854-1856,  more   than  50  per  cent,  of  the  samples  analj 
%v6re  *^  reported  against.'^     In  the  year  1877,  the  percentage  of  adulteration  in  article 
examined  was  rj*2,  and  the- average  percentage  for  the  years  1877-1881  was  16*2; 
1884  it  fell  to  14*4  ;  while  in  1885  it  was  found  to  have  fallen  to  13 '2,  which,  I  believa 
is  the  lowest  point  ever  attained.     It  is  a  somewhat  remarkable  coincidence,  and,  porhapc, 
a  satisfactory  indication  of  a  general  improvement,  tliat  the  percentage  of  adulteration  in 
the  Borough  of  Birmingham  in  1885  in  !>14  samples  was  exactly  13« 
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I  c&nnot  omit  a  reference  to  the  country  meeting  of  1885,  inasmuch  as  it  proved  to 
be  a  source  of  both  profit  and  pleasure  to  all  those  members  and  their  friends  who  were 
fortunate  enough  to  participate  in  it.  Through  the  courtesy  and  valuable  assistance  of 
Mr.  Adams*  many  of  the  various  attractions  of  Maidstone  and  its  environs  were 
revealed.  Several  large  paper-mills  were  visited,  and  the  very  interesting  process  of 
paper-making  examined  in  all  its  stages.  The  extensive  and  modem  processes  and  ap- 
^^  plianoes  of  a  local  brewery  were  also  inspected  in  great  detail ;  %vhile,  to  conclude  and 
^  ^  crown  all,  a  most  agreeable  trip  was  made  up  the  Medway,  on  the  kind  and  hospitable 
^  mvitation  of  Mr,  Adams, 

1^  Several  of  the  party  subsequently  visited  Canterbury,  where,  under  Mr.  Harvey's 

excellent  guidance,  they  were  shown  the  principal  archH  ological  and  ecclesiastical 
monuments  of  the  city,  and  the  new  waterworks,  where  the  softening  of  the  water  supply 
from  the  chalk  is  carried  on. 

In  conclusion,  I  congratulate  the  Society  that  the  presidential  mantle  is  about  to 

on  such  worthy  shoulders  as  those   of  my  sucoeason     The  Society,  in  electing  Mr. 

len  to  the  presidency,  is  doing  honour  both  to  itself  and  Mr.  Allen,  a  gentleman  who, 

his  ability  and  acquirements,  his  great  practical  exp^enoe,  his  excellent  analytical 

work,  and  his  literary  productions,  possesses  a  claim  to  the  distinction,  which  it  is  a 

pkosure  to  recognise,  and    qualities    which    cannot  fail  to  act  advantageously  on  the 

i&iereata  of  the  Society  which,  I  sincerely  trust,  has  before  it  a  long  career  of  constanUj 

increasing  usefulness  and  prosperity. 
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Dr.  Muter  said  they  had  listened  to  the  address  with  great  interest,  and  it  needed 
no  words  of  his  to  insure  their  passing  a  hearty  vote  of  thanks  to  Dr.  Hill  for  his 
conduct  in  the  chair  during  his  Presidency.  Dr»  Hill  was  one  of  the  country  membersj 
ftnd  it  wan  often  a  great  inconvenience  for  those  gentlemen  to  attend  in  Ijondon,  but  he 
had  been  present  at  nearly  every  meeting  during  the  time  he  was  President.  He  had 
done  Yds  duty  with  great  thoroughness,  and  had  conducted  their  meetings  well,  and 
Kt  orderly  manner,  and  kept  up  the  respect  due  to  the  chair. 

Dr.  Seatoh  seconded  the  vote  of  thanks,  and  said  that  Dr.  Hill  was  an  old  MeditSI 
OMcer  of  Health.  He  was  the  first^of  the  country  members  to  be  appointed  to  the  chair 
dl  the  Pubhc  Analysts'  Society,  and  now  the  Medical  Officers  of  Health  Society  had 
lowed  their  example,  and  had  lately  elected  him  President  of  that  Society, 

The  vote  of  thanks  was  carried  unanimoiisly. 

Dr.  BosTOCK  Hill,  in  returning  thanks  on  behalf  of  his  father,  said  that  Dr,  Hill 
bad  taken  a  cold  while  attending  to  his  official  duties,  and  going  out  in  the  late  rough 
weather  had  made  him  worse^  so  that  on  the  10th  he  was  obliged  to  take  to  his  bed.  He 
fa^l  prepared  his  address  while  in  considerable  pain,  and  labouring  under  great  difficulty 
breathing.  Among  other  reasons  why  he  specially  wished  to  attend  was  that  he  felt 
ought  to  be  present  to  welcome  the  new  President,  and  it  was  a  matter  of  very  great 
r«;gret  to  him  that  he  could  not  be  there  to  do  so. 

Dr.  Stkc^  proposed,  and    Mr.  AsiiBt  seconded,  a  vote  of  thanks  to  the  Yica- 
pT»«idrriis  and  Council  of  the  Society. 
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Mr*  Heisch  proposed,  and  Mr.  8,  Habvby  seconded,  a  vote  of  thanks  to  tha 
Treasurer  and  Hon.  Secretaries. 

Dr.  Muteh  proposed  a  vote  of  thanks  to  the  Chemical  Society  for  the  use  of  their 
rooms,  and  the  Secretaries  were  requested  to  communicate  the  same  to  the  Council 
of  that  Society. 

Dr.  Bostock  Hill  and  Mr.  Johnstone  having  opened  the  ballot  papers,  Dr.  MtrricB 
announced  that  the  following  gentlemen  had  been  elected  as  Officers  and  Council  for 
the  ensuing  year  : — 

President.— A.  H.  Allen,  F.C.S.,  r.I.C, 

Vice-PresidefUs  (who  have  filled  the  oflice  of  President).— A.  Dupre,  Ph.D.,  RRS. 
F.C.S.,  F.I.C.  J  C.  Heisch,  F.C.S,,  FXC. ;  Alfred  Hill,  M.D.,  F.C.S.,  F.I.C. ;  J.  Muter? 
Ph,D,,  M.A..  F.C.S.,  F.I.C.     (Who  have  not  filled  the  office  of  President). --J.  Baynee, 
F.C.S.,  F.I.a  J  P.  Vieth,  Ph.D.,  F.C.S. ;  C.  K.  Alder  Wright,  D.Sc.,  F.R.S.,   F.C. 
F.LC\ 

Trea8iirer.~L\  W.  Heaton,  F.C.S.,  F  J.C. 

Eon,  SisctetarUs,  — Bernard  Dyer,  B.Sc.,  F.CS.,  P.I.C, ;  Otto  Hehner,  FX\S. 
F.l.C.  , 

Otker  Members  of  CounciL—M,  A.  Adams,  F.R.C.S.,  F.I.C. ;  W,  Fox,  F.C.S. 
C.  N.  Hake,  FJ  C.  j  C.  T.  Kingaett,  F.O.S.,  F.I.C. ;  T.  Boverton  Redwood,  F.CS. 
F.LC. ;  W,  F,  K.  Stock,  FX.S.,  F.LC. ;  R.  R.  Tatlock,  F.R.S.E.,  KC.8..  F.I.C. 

The  names  of  those  Memljers  of  Council  whose  tenn  of  office  has  not  yet  expi 
and  who  consequently  do  not  retire  this  year,  are  A.  Wynter  Blyth,  M.RX\S.,  F.C. 
FJ,C.  ;  A.  Bostock  Hill,  M.IX,  FJ.C.  ;  R.    H.   Harland,   F.C.S.,   F.I.C. ;    S.    Harvey,' 
F.V.H.  J  and  K  Seaton,  M,D.,  F,R.C.P. 

The  following  gentlemen  were  also  elected  :— 

Aa  Member  :  Mr,  Harald  Faber. 

Aa  Associate :  Mr.  AdolphuB  Dreeeli  assistant  to  Mr.  Johnstone. 

Mr.  A.  H.  Allen,  the  newly-elected  President,  then  took  the  chair  amidst 
applause,  and  said  : — 

I  have  to  thank  you,  gentlemen,  for  the  very  hearty  manner  in  which  yoQ  hftve 
just  expressed  yourselves,  and  I  trust  I  may  take  it  as  an  earnest  of  the  success  I  hope 
to  meet  with  during  my  time  of  service.  I  have  the  interests  of  the  Society  very  much 
at  heart,  and  shall  certainly  do  all  in  my  power  to  advance  them,  and  to  render  the 
Society  even  more  successful  in  the  future  than  it  has  been  in  the  past,  and  I  have  great 
pleasure  in  thinking  I  shall  have,  not  only  the  assistance  of  the  Secretaries,  hut  of  all 
the  other  members  of  the  Council.  From  the  balance-sheet  just  read  we  see  we  are  in 
a  very  good  financial  position,  and  there  certainly  doee  not  seem  to  be  any  want  of 
interest  in  the  proceedings  of  the  Society,  or  any  falling  off  the  members.  The 
proceedings  of  the  Society  are  becoming  of  more  general  interest,  and,  in  fact,  the  Society 
has  now  established  itself  as  it  ought  to  be.  It  is  in  its  teens,  and  I  hope  to  see  it  ye^ 
more  flourishing.  W^e  can  never  expect  to  be  a  large  Society,  bat  we  may  fairly  hope 
to  see  it  increase  in  usefulness,  and  I  shall  certainly  do  all  I  can  to  advance  its  inte] 
in  every  possible  wayl 

The  following  papers  were  then  read  and  discuieed  : — 
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Arseaical  Glauber  HoMs :  Its  Toxic    Effecte,  by  Sir  C.  A,   Cameron,  M.D., 

On  the  Estimation  of  Methylalcohol,  by  Otto  Hehner,  F.C.S.,  FJ.C, 
On  a  New  Pepper  Adulterant,  by  Dr.  Campbell  Brown. 

Dr.  Campbell  Brown's  paper  was  illustrated  by  a  specimen  of  Poivreite  exhibited 
under  the  microecope^  by  Dr.  Muter  on  his  behalf,  and  it  was  proposed  that  the  Editor 
of  The  Analyst  should  make  arrangements  to  circulate  slides  of  this  adulteration  to 
the  members.  Full  particulars  of  these  arrangements  will  be  found  in  the  preeent 
tsmie. 

After  the  meeting  the  annual  dinner  took  place  at  the  Criterion,  Piccadilly, 
where  the  members  and  several  friends  5i>ent  a  very  enjoyable  and  convivial  evening. 

The  next  meeting  of  the  Society  will  be  held  at  Burlington  House  on  Wednesday, 

th  February. 
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ON  POIVRETTE.  » 
By  Prof.  J.  Camfbisll  Browk,  f),Sc, 
Read  at  tlw  Meeting^  Jan,  12 tU^  1887. 
Tbs  substance  known  in  the  pepper  trade  as  •*  Poivrette,"  or  **  Pepperette,"  is  now  so 
frequently  uaed  for  the  purpose  of  **  fraudulently  increasing  the  weight  and  bulk  '*  of 
commercial  pepper,  that  the  members  of  this  Society  ouglvt  never  to  omit  a  careful  search 
for  it  in  all  Bamples  of  pepper  officially  submitted  to  them.  As  many  commercial  analysts 
do  not  appear  to  be  yet  familiar  with  poivrette,  and  as  some  public  analysts  have  applied 
to  me  for  specimens,  a  short  account  of  it  may  be  of  use  to  the  Society.  It  made  ita 
first  appearance  in  Liverpool  last  summer,  when  more  than  one  wholesale  pepper- 
tserchant  brought  me  samples,  and  inquired  what  the  substance  was,  and  what  were  its 
properties.  During  the  last  three  months  I  have  met  with  it  in  between  twenty  and 
thirty  retail  samples  of  pepper. 

Poivrette  is  a  pale,  slightly  buff,  or  cream-coloured  powder,  resembling  in  the  bulk 
tim  principal  middle  layers  of  the  pepper-berry,  when  ground ;  and  when  mixed  with 
pepper  cannot  be  distinguished  by  the  eye,  nor  even  by  the  hand-lens,  from  particles  of 
pepper.  In  the  earlier  samples  the  coarser  particles  could  be  isolated  by  spreading  the 
pepper  on  a  still*  sheet  of  paper  held  in  a  nearly,  but  not  quite  horizontal  position ;  on 
tapping  thi^  with  the  Enger  tips,  so  as  to  make  the  larger  particles  jump  gradually  to 
lower  edge  of  the  sheet,  the  i>oivTette  particles  could  then  be  picked  out,  and  easily 
ngui^hed  from  pepper  by  crushing  them  between  the  teeth.  Kecently,  however,  it 
luA  been  so  finely  ground  and  lifted  that  it  cannot  always  be  partly  separated  in  this 
way,  although  the  toughness  and  hardness  of  the  particles  can  always  be  distinguished 
by  the  teeth  in  a  mixture. 

Microeoopic  examiuation,  with  a  ^th  or  /jth  objective,  shows  that  it  oonsists  of  pale 
dense  ligneous  oeUs,  some  entire  and  marked  with  linear  air  spaoeSi  some  torn  and 
indistinct. 

The  foUowing  letters  (which  afterwards  appeared  in  some  local  newspajjers)  indicate 
Ihfi  ooimtry  from  which  it  comes : — 
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"  The  following  letter  from  Leghorn  haa  been  rec^^ed  by  a  local  spice  hou^,  and 

similar  letters  have  been  circulated  throughout  the  country  ; — 

"  *  LivoRNo,  Auffmt  1,  1886, 

"  'Bear  Sirs,^I  send  you  by  this  post  two  samples  of  an  article  called  '  pepperette^ 
(white  and  black),  which  is  made  of  the  pulp  of  a  fruit  growing  in  this  country,   whicl 
has  the  power  of  retaining  the  jjiquancy  of  pepper  when  it  has  been  mixed  with   thi 
same  in  the  proper  proportion.     This  is  warranted  to  consist  of  this  purely  vegetab] 
substance,  and  to  contain  nothing  deleterious,  consequently  to  be  in  no  way  detrimen' 
to  the  health.     The  price  is  *£S  per  ton  of    1,000  kilogrammes^  goods  delivered  c.i.f, 
Idverpool,  packed  in  2  cwt.  bags  ;  bags  free,  no  tare,  shipping  weight ;    2  J    per  tseni 
discount  for  cash,     I  export  my  pepperette  very  largely  all  over  the  Continent  and  t» 
Great  Britain,  where,  on  account  of  its  cheapness,  it  is  used  very  much  for  blending 
pepper,  which  is  sold  as  "prepared  pepper*"  or  "pepper  not  warranted  genuine,'^  in  the 
same  way  as  is  done  with  mustard,  or  with  ground  eoiiee  and  chicory  (the  so-called  French 
coflfee).     If  so  desired,  the  white  pej»i>erette  can  bo  had  much  lighter.     If  you  desire  aa;  ' 
references  I  shall  be  happy  to  furnish  you  any  amount  in    England,  as  well  as  on 
Continent. ^ — Yours  truly  — 

*•  A  reply  was  forwarded,  in  due  course,  to  the  manufacturers  of  **  peijperett©i' 


nch 


aaking  for  further  particulars  and  references,  and  the  following  letter  was  received  ; — 

***  Dear  Sirs, — lam  favoured  with  your  letter,  IGth  instant,  and  note  contents, 
**  Pepperette/'  What  you  ask  me  is  a  question  that  is  very  frequently  asked  mo  by 
English  houKes,  but  I  am  always  in  the  impossibility  to  i*eply  to  it ;  in  fact,  I  must  not 
do  it.  When  I  sell  my  "  pepperette  "  (or  **  poivrette  '*)  to  a  firm,  I  bind  myself  not  to 
mention  their  name  to  anybody,  and  will  do  bo  with  your  good  selves,  if  I  have  the 
pleasure  of  being  favoured  with  your  orders.  I  make  it  a  point  of  the  question  of 
secrecy  with  all  my  customers  for  this  article,  and  cannot  make  an  exception  with  you* 
Give  me  a  sample  order  of  a  few  tons,  and  I  shall  execute  it  to  your  entire  satisfac 
payment  after  receipt  and  approval  of  the  goods.  However,  for  your  guidance,  I 
according  to  what  I  promised  with  my  letter  of  the  13th  inst.,  I  now  beg  to  subjoin 
few  English  references,  who  can  inform  you  concerning  my  respectability,  but  kindlj 
do  not  mention  to  them  anything  about  "  poivretto,*'  the  same  being  houses  from  whom  ] 

import  English  goods  (^e»,  my  firm, ).     As  ah^eady  written,  I  shall  be  tMi 

to  send  sample  of  white  poivrette  of  lighter  colour  by  October  next.     In  the  meantin 
I  trust  to  be  favoured  with  your  esteemed  orders,  and  remain,  dear  drs, 


I  therefore  examined,  amongst  other  substances,  walnut-sbells,  almond-shells  and 
olive-etonos.     The  cells  of  walnut-shells  are  dotted,  though  otherwise  similar  to  poivrette ; 
the  almond-shells  greatly  resemble  poivrette,  and  olive^tones  still  more  closely  resemble 
iti     Chemio^l  analysis  indicates  the  closest  correspondence  between  poivrette  and  clival 
stones,  as  the  following  figures  show  : —  ^^ 


White  pepperette 
Black  pepperette 
Oround  almond-shells 
Ground  olive-stones 


A»li. 


incULucia. 


1-33 
247 

Mil 


38-32 
34-55 
23*53 

30-08 


WockIv  fllire. 

in«olulitr  In 

ttcld  Jtiid 


14-08 
17  GO 

2  4- 79 
1I>*04 


48*48 
47*Ga 
51-68 
45-38 
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The  stones  of  olives,  imported  in  pickle  for  table  iise,  gave  3^68  per  cent*  of  nsh^  but 
wbII   washed  olive-stones,  thoroughly  burnt  to  a  white  ash»  gave  under  two  per  cent,  of 
ftab-Uke  poi\Tette,      ♦*  White  poivrette "   is  therefore  cleaned  very  pale,  and  perhaps 
portly  bleaehed  olive-stones,  or  precisely  similar  tiissue  j  black  poivrette  is  the  same, 
mixed  with  a  little  black  husk.     It  is  to  be  noted  that,  although  it  cont^aina  no  atarch, 
yet  it  yields  some  sugar  to  Fehling's  solution,  after  being  boiled  for  some  time  with 
ttte  hydrochloric  acid.     The  quantity  depends  on  the  length  of  time  and  strength  of 
d,  but   may  be   sUited  approximately  about  ten  per  cent.     It  is  important  to  bear 
this  fact  in  mind  when  making  a  full  chemical  analysis  of  pepper  containing  poivrette. 
ter  removing  from  such  a  mixture  the  matters  soluble  by  boiling  in   dilute  caufitio 
all,  the  woody  fibre  which  remains  has  a  yellow  colour  ;  it  consists  of  the  poivrette, 
and  some  of  the  cells  of  pepper-husk  and  one  of  the  subcortic^  layers  of  the  popper* 
berry.     The  pepper-cells  are  made  lighter,  and  the  poivrette-cells  darker  by  the  alkali, 
ao  that  the  two  are  more  nearly  of  a  similar  yellow  colour  after  treatment  with  alkali* 
Thia  renders  it  more  difficult  to  distinguish  such  of  the  cells  as  have  somewhat  similar 
mftrkinga ;  but  it  enables  us  to  distinguish  more  clearly,  as  poivrette,  the  many  torn 
particles  which  have  no  definite  form  or  markings.     The  final  examination  of  the  com- 
plete cells  is  better  myade  with  gcod  daylight  rather  than  with  artificial  Bght,  and  in  a 
portion  which  has  been  treated  with  water  only. 

The  pepper  cells  are  mostly  diHerent  in  shape,  and  are  colottred,  and  have 
generally  a  dark  substance  in  the  interior.  They  are  not  numerous,  but  the  quantity 
varies  in  commercial  samples,  owing  to  the  modern  practice  of  decorticating  the  pepper 
berry  to  every  different  extent  possible,  and  mixing  the  various  portions  so  obtained, 
including  husks,  in  every  variety  of  proportion  with  each  other  or  with  ordinary  pepper. 
Each  individual  analyst  must  make  himself  familiar  with  both  kinds  of  cells,  as  no 
description  can  convey  an  adequate  idea  of  either.  In  order  to  form  a  judgment 
regarding  the  proportions  of  the  different  chemical  constituents  of  commercial 
samples,  we  require  to  know  the  chemical  composition  of  the  different  layers  of  the 
pepper-corn  ;  and  I  hope  soon  to  communicate  to  the  society  some  figures  bearing  on 
this  point,  as  well  as  to  notice  some  other  sultstances  used  in  the  sophistication  of  pepper. 
It  is  int/Cresling  to  note  Chat  the  exemption,  mentioned  in  section  8  of  the  Sale  Of 
Food  and  Drugs  Act,  in  the  case  of  a  label  being  affixed  to  the  article  sold,  intimating 
tiuit  the  same  is  a  mixture,  does  not  apply  in  the  case  of  poivrette,  the  admixture  being 

r  manifestly  for  the  purpose  of  fraudulently  increasing  the  weight  and  bulk. 
Liverpool,  4th  January,  1887. 

THE     ESTIMATION      OF      METHYLALCOKOL    IN     PKESKNCE      OF 

ETHYLALCOHOL. 

By  Otto  Hehneh. 

Jteatl  at  tM  Meeting ^  Jannury  12^  1887. 

Tfir.  readiest  analytical  method  of  which  I  know  for  determining  the  amount  of  methyl 

aXcsLkLol,  wlien  nuTOfl  with  ordinary  alcohol  is  that  of  Dr.  Dupre,  described  in  the  AxAi.Yvr 
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of  1876.  He  oxidises  a  known  quantity  of  the  alcohol  with  bichromate  of  potaaht 
acidiBed  with  sulphuric  acid,  diBtilB  from  an  oil  bath  the  acetic  acid  formed,  and  estioiattt 
by  decinormal  soda.  Only  ethylalcohol,  according  to  Br.  Dupre,  furnishes  acetic  ad" 
methjlaloohol  being  completely  oxidised  into  carbonic  acid.  Knowing  the  total  alcoholii 
strength  of  the  fluid  to  be  examined— the  specific  gravities  of  methyl  and  ethylalcohol 
being  nearly  identical — the  deficiency  of  acetic  acid  obtained  indicates  the  proportion  of 
methylalcohol  in  the  mixture. 

Dr,  Dupre  also  takes  the  vapour  tension  of  the  alcoholic  fluid  in  Geissler's  va] 
meter,  the  readings  on  that  instrument  being  higher,  if  methylalcohol  is  present, 
corresponds  to  the  specific  gravity. 

The  only  teat  experiment  given  by  Br,  Bupr^^  in  which  1  per  cent,  of  wood-spi 
(or  rather  10  per  cent,  of  methylated  spirit)  was  added  to  a  sample  of  whlskyi  indical 
•42  per  cent,  of  methylalcohoh 

Having  lately  to  examine  a  number  of  methylated  spirits  for  the  percentage  of 
wood  spirit  contained  in  them,  I   took  occasion  to  investigate  the  subjecti  and  in 
foU owing  give  my  results. 

Firsti  as  to  the  indication  of  the  vaporimeter. 

A  sample  of  methylalcohol,  purchased  as  pure,  sp.  gr.  -8097,  diluted  to  i^^   timea 
its  bulk  with  water,  gave  a  va}»orimeter  indication   of  14*9,  ethylalcohol  of   the  m 
strength  requiring  9*7. 

Rectified  wood-naphtha,  sp.  gr.  '8107,  similarly  diluted,  gave  vaporimeter  in' 
tion  12*0,  against  96  of  ethylalcohol. 

Crude  wood-naphtha,  such  as  is  used   for  methylating,  sp.  grav.  '8233,  gave 
indication  of  11 -5,  against  9*3  of  ethylalcohol, 

Ethylalcohol,  -7969  sp.  grav.,  showed  10*0  instead  of  9-99. 

Methylalcohol,    purified  with  calcium   chloride,  boiling  at  67  C**,  sp.  grav.  *8I3 
vaporimeter  indication  9*0,  instead  of  9'6. 

This  latter  result,  repeated  many  times,  is  not  a  little  remarkable.     The  alcohol, 
found   by  further  investigation,  was  not  quite  pure,  yet  it  consisted  to  a  very 
extent  of  methylalcohol,  which,  boiling  at  a  low  temperature,  yet  gave  an  indication  la^ 
than  ethylalcohol  of  a  corres|x>nding  strength  would  have  done. 

Looking  at  the  wide  variation  of  the  differences  between  the  vapor i motor  indicatioi 
and  the  corresponding  ethyl  indications,  I  have  to  come  to  the  conclusion,  that  it  is  ni 
the  methylalcohol,  but  the  impurities  *  (acetone,  etc.)  contained  in  the  methylalcohol 
which  are  measured  by  Geisaler^s  instrument,  and  that  this  may  give,  in  case  of  impu 
methylated  alcohol  being  employed,  qualitative  indications  of  the  presence  of  methyl 
ethylalcohol;  yet  it  is  tiuite  uaeleea  as  a  ijaantitative  instrument  for  this  purpose. 

Having  some  previous  experience  of  Dr.  I>upr^i*B  oxidation  method,  I  had  ex- 
perienced  the  difllculty  of  distilling  off  in  the  oil-bath  all  acetic  add  formed  from  thi 
tenacious  mixture  of  sulphuric  acid  and  chromium  and  potasfrium  sulphates.  Wi 
patience  and  time,  this  can  be  done,  but  the  operation  is  a  troublesome  and  tedious  on 
I  determined  therefore  to  measure  the  quantity  of  chromate  reduced,  instead  of  the 
add  produced,  especially  as  I  believed  that  much  more  decided  indications  could  thus 
obtained,  than  by  a  method,  by  which  the  most  valnable  constituent,  the  methyl 
alcohol,  was  really  not  estimated  at  all* 
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Theoretically,  one  eqtdTalent,  or  46  parts,  of  ethylalcohol  reqiure  two  equivalents  of 
osjgen  for  transformation  into  acetic  acid,  whilst  one  equivalent,  or  32  parts,  of 
methyl&lcohol,  want  three  of  oxygen  for  oxidation  into  carbonic  acid.  1  moL  of  bichro- 
mate (295*18)  gives  off  three  of  oxygen.     Hence 

100  parts  of  ethylalcohol  want  427^H  parts  of  bichromate,  and 
100        „  methylakohol  „      922-4        „  „ 

I  made  solutions  of  bichromate,  80  grms.,  with  150  c.c.  strong  sulphuric  acid  to  the 
litre,  and  of  ferrous  and  ammonia  sulphate,  about  240  grme*  to  the  litre.  Also,  by 
dilution,  a  chromate  solution  ten  times  more  diluted  than  the  one  above  mentioned*  The 
chrome  solution  was  accurately  standardised  upon  the  iron  solution,  the  usual  fern 
cyanide  reaction  being  taken  as  indicator,  1  c.c.  of  iron  solution  was  thus  found  to  be 
aqoal  to  about  *17  to   18  of  strong  chromate. 

A  quantity  of  alcohol,  of  known  specific  gravity,  is  diluted,  at  60^  F.,  to  100  c.c. ;  of 
this  diluted  alcohol  a  voltime  is  taken,  containing  about  *2  grm*  of  absolute  alcohol.  25 
to  30  c*c.  of  strong  chromate  are  mixed  with  that  quantity  of  alcohol  in  an  ordinary 
8  oz.  bottle,  securely  corked,  and  the  mixture  heated  in  the  water-bath  for  ai  least  two 
hoars.  An  excess  of  iron  solution  is  then  run  in,  and  this  titrated  back  with  deci- 
ehromate  solution,  I  found  that  thus  the  end-point  of  the  reaction  could  much  more 
reftdily  be  observed  by  the  gradual  disappearance  of  the  blue  ferricyanide  colour  than  by 
the  direct  titration  with  iron  solution ,  The  volume  of  iron  solution  is  then  calculated  into 
the  strong  chromate  which  corresponds  to  it,  and  this  subtracted  from  the  total 
chromate  added.  The  remainder,  multiplied  by  '08,  gives  the  weight  of  bichromate  reduced 
Thus  1  diluted  5  c,c.  of  pure  ethylalcohol  of  * 8,344  sp,  gravity,  coiTesponding  to 
5  per  cent,  by  weight  of  absolute  alcohol,  to  100  cc,  and  took  5  c.c,  corresponding 
25  c,c»  of  the  original  alcohol.  These  -25  c.c,  therefore,  contain  -178.5  grm.  ethyl- 
rhol.  These  were  oxidised,  for  two  hours,  with  25  c.c.  of  strong  chromate.  85  c.c, 
iron  solution  (1  c.c.  of  which  was  equal  to  '188  c,c.  ehromate),  were  run  in  (equal  to 
98  chromate),  and  the  excess  of  iron  titrated  back  into  3*3  c,c.  decichromate.  Thence 
•33  — 15-98  =  9-35  c.c.  of  chromate,  containing  -7480  grm.  of  bichromate  were  reduced, 
nding  to  4196  per  cent,  of  bichromate  were  consumed  by  the  alcohol.  Or  98*1 
cent,  of  the  quantity  of  alcohol  taken  were  found,  *       h 

A  sample  of  the  purest  methylalcohol  which  I  could  obtain,  prepared  from  winter-  | 
oil,  and  possessing  a  slight  odour  of  the  latter,  of  '8153  sp.  gravity,  and  boiling  at 
,  heated   for  half  an  hour,  consumed  820' 2  per  cent,  of  bichromate,  cori'esponding 
to  81*2  per  cent,  of  methylalcohol ;  in  one  hour  801*5  per  cent.,  equal  to  93*8  per  cent. 
methylaJc5ohol ;  and  in  two  hours  908*8  per  cent,  of  chi*omate,  equal  to  97*3  per  cent,  of 
-  -^ '  methylalcohol,  all  results  calculated  upon  the  aohydrous  alcohol,  ajs  taken  from  the 
^.tlcohol  table. 

Now,  gtrictly  8peakin^',  the  specific  gravities  of  methyl  and  ethylalt-ohol  are  not 
alike*  Allen  calculates,  from  various  eources,  that  at  15*5,  pure  methylalcohol  has  a 
dmudty  of  -8021,  corresponding  to  97*33  per  cent,  of  ethylalcohol  of  the  same  density, 
which  t^  in  absolute  accordance  with  the  above  result. 

In  t3i6  case  of  mixtures  of  pure  methyl  and  ethylalcohol,  we  would  have  to  calculate 
(M  follows  : — ^922-4  being  the  percent&ge  of  bichromate  used  by  methyl,  and  4278  by 
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ethylak'ohol,  a  difTerence  of  404-6  beyond  427*8  would  indicate  100  per  cent,  of  pii^ 
methylalcohol.     Hence   subtract    427*8,  the    percentage  consumed   by   any  particul 
sample,  and  diWde  the  remainder  by  4*046,  to  obtain  the  percentage  of  methylalcohol  it 
the  sample,  calculated  upon   the  absdaU  alcohol.     By  a  simple  further  calculation  we 
would  get  percentages  on  the  hydrated  samples. 

Take  the  case  of  the  following  mixtiii*eB,  in  whioh  pure  ethyl  and  pure  methylalcohol, 
the  former  containing  -03567  grm.,  the  latter  '03778  grm.  in  each  c.c,>  were  mixed 
1  c.c.  dilute  ethyl  and  4  ex.  methylalcohol  (the  mixture  containing  80*8  per  cent. 
methylalcohol^  calculated  upon  the  absolute  alcohol).  Bichromate  consumed  808*6  per 
cent,,  corresponding  to  76  0  per  cent,  methylalcohol. 

2  CO.  ethyl,  and  3  c.c*  methylalcohol  (with  61*3  per  cent,  methylalcohol)  used 
720-3  per  cent,  bichromate,  corresponding  to  59*3  per  cent,  methylalcohol ;   3  c,c.  ethyl 
and  2  c.c.  methylalcohol  (^nth  41*4  per  cent*  methylalcohol),  used  620-3  per  cent|^^ 
bichromate,  equal  to  38*9  per  cent,  methylalcohol.     On  making  the  allowance  of  D7'^^ 
indicated  methylj  being  100  per  cent,  real^  methylalcohol,  and  the  figures  stand  as 

follows : — 

Found  Takeu 

79*0  ..  ..  80*8 

60-9         ..  ..  61*3 

40-0  ..  ..  414 

These  figm^es  show  that,  for  nuxturea  of  the  pure  alcohols,  the  method  gives 

of  suilitnent  practical  accuracy, 

14  ow  as  to  methylated  spirits. 

Crude  wood  spirit,  such  ai5  is  used  for  mctbylating^  required   810*9  per  cent. 
bichromate,  and  contained,  therefoi*e,  77  7  percent,  of  methylalcohol. 

Various    tnothykted   spirits,  purchased   at    di^erent  ahope,  gave   the   follow! 

results : — 

Bichromate  used,  CoiTCj;ponding  to  Methylalcohol 

466'5  ..  -.              ,.              .,             7'8 

462-9  ,.  ..              ..              ..              7-1 

451-9  ..  .-              ..              ..              49 

450^8  . ,                                                               4-7 

455  0  . .                                                                 6*6 
456-3  . .                                                               5>7 

456  3  ,. .                                                               5'7 

I  have  also  met  with  two  samples  which  were  decidedly  otr7*-methylated ;  they  used 

554*3  bichromate  equal  to  25*5  methylalcohol. 

5464  „      '         „        23-9 

These  samples  had  been  exported  to  Australia,  where  the  excise  authorities  declari 
them  to  be  insufficiently  methylated.     They  were,  therefore,  re-methylated,  at  the  send< 
cost.     The  spirits  had^  according  to  the  above  figm^s,  a  considerable  excess  of  methyl 
alcohoL 

Owing  to  the  variable  composition  of  crude  wood-spirit — stated  by  Allen  to  contain 
from  35  to  95  per  cent,  of  i-eal  methylalcohol — it  is,  of  course,  impossible  to  calculate 
the  percentage  of  actual  wood-spirit  in  any  of  the  samples^  unless  the  identical  wood 
which  has  been  used  in  mixing  is  also  analysed.     But  the  figures  given  furnish  an  idea 
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tBe  compofiiiion  of  methylated  spirits,  and  may  form  a  rough  basis  of  calculation ,  in  case  of 
whiskies  or  other  spirits,  that  may  be  found  to  consume  an  excessive  quantity  of  bichro- 
mate* I  have  not  met  with  any  such,  although  I  think  an  extensive  search  might 
famish  interesting  results.  On  the  contrary,  my  experience,  as  far  as  it  goes,  shows 
thai  whiskies  and  brandies,  when  examined  by  my  method,  consume  a  quantity  of  bichro- 
mate decidedly  sl^rt  of  the  theoretical  amount* 

A  whisky,  with  -05  per  cent,  of  total   solids,  used   405  per  cent,   of  bichromate, 
equal  to  95' 2  per  cent,  of  ethylaloohol  in  the  absolute  alcohol   of  the  whisky. 

Another  sample  (distilled)  used  405  per  oent.  of  bichromate,  or  94'7  per  cent,  of 
eihjIalcohoL 

Another  sample  used  but  399  per  cent,  of  bichromate,  corresponding  to   93*4 
oeot*  of  ethylaloohol. 

A  fourth  sample  required  401*1  per  cent.  =  93*8  per  cent*  of  ethylaloohol,  whilst  ixT 
two  other  cases  401*1  and  399  per  cent,  of  bichromate  were  reduced^  indicating  93'8 
and  93*4  per  cent  of  alcohol. 

A  sample  of  brandy  used  40G*2  of  bichromate  =  9 4' 9  per  oent.  of  alcohol. 
In  the  whole  of  these  cases  the  heating  with  bichromate  was  continued  for  so  long 
a  tiine  that  I  have  no  doubt  of  the  completeness  of  the  oxidation.     In   proof  of  this  I 
will  quote  duplicate  estimates  performed   upon  a  sample  of  alcohol  (probably,  also,  not 
absolutely  pure)  this  reduced  bichromate  corresiionding  to  98*2   and   98"  1  per  cent,   of 
ethylalcohol.     Very  many,  indeed,  of  the  figures  which  I  have  quoted  in  the  paper  were 
canllrmed  by  duplicate  exj)erimentfi, 
^^     I  do  not  as  yet  feel  myself  in  a  position   to  give  anything  like  a  definite  opinion 
^^Bto  the  cause  of  this  deficiency.     I   cannot,  however,  help  thinking  that  whisky  and 
mmndy  are  far  from  being  fairly  pure  alcohols,  but  that  they  contain  tangible  percentages 
of  sttbst&ncee  of  higher  molecular  weight,     I  will  not  fail  to  investigate  this  subject  with- 
out delay,  and  to  bring  the  results  before  the  Society  at  an  early  date. 

I  beg  to  record  my  obligation   to  my  assistant,  Mr,  Henry  Richmond,  who  has 
assisted  me  in  carrying  out  this  investigation. 


ON  SOUR  BREAD  AND  THE  LOGWOOD  TKST. 
B?  W.  C.  YouNo,  F.C.8.,  F.I.C. 
Read  at  Uie  Meeting^  Decemhtr  Sthp  1886. 
ing  the  logwood  test  to  bread  it  fi*equently  happens  that  a  reaction  is  obtained 
h  further  examination  shows  is  not  due  to  the  presence  of  alom.  This  is  more 
often  observable  when  a  pale  tint  is  employed,  and  then  the  blue  colour  is  seen  on  the 
margin  of  the  stain,  or  near  the  outer  peirts  of  the  loaf.  In  casea  of  this  kind  I  have 
always  felt,  in  giving  a  certificate  of  gentiineness,  that  there  was  some  doubt  about  it, 
and  altliough  I  have  repeatedly  made  special  examinations  of  the  sample  for  ii^on  and 
other  metals,  1  have  never  been  able  to  account  for  the  reaction. 

Quite  recently,  circumstances  occurred  which  enabled  me  to  clear  up  the  mystery, 
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and  HA  the  resnlte  of  my  expenments  are  of  some  intf^reet,  and  perhaps  importance^  to 
Public  Analysts,  I  have  thought  it  adyisable  to  lay  them  before  the  Society.     On  com- 
menting, in  a  quarterly  report  to  one  of  my  boards,  on  some  prosecutions  for  adulterating 
bread  with  alum,  I  was  asked   by  one  of  the  members  present|  who  is  a  baker  in  $^ 
large  way  of  btisiness,  whether  it  was  possible  for  me  to  mistake  sourness  in  bread  fol^| 
the  presence  of  alum.     Of  course  T  replied  without  hesitation  that  it  was  quite  im- 
possible.    He  then  said  that  he  had  a  very  good  reason  for  putting  the  question^  as  some 
years  ago,  having  had  considerable  trouble  in  making  his  bread,   which    frequently 
became  sour,  he  sent  a  sample  of  the  flour  used  and  a  sample  of  the  bread  made  from  it 
to  a  late  eminent  chemist,  in  the  hope  that  analysis  would  afford  him  some  explanation, 
and  suggest  some  way  out  of  the  difficulty.     The  chemist  reported  that  the  flour  was 
perfectly  genuine,  but  the    bread   contained  a  large   quantity  of  alum.     As  he  (the 
member  of  the   Board)  was  quite  sure  that  no  alum  had  been  added  to  the  bread,  b^^ 
concluded  that  the  chemist  had  mistaken  sourness  for  alum.     Some  time  after  this  ^M 
received  a  sample  of  bread  from  this  Board,  which  had  been  purchased  and  submitted 
for  analysis  by  a  private  resident  in  the  parish.     This  sample  was  heavy,  dark  in  coloo^^ 
and  sour.     Upon  applying  the  logwood  test  in  the  uRual  way  a  very  distinct  reacti(l^| 
was  obtained,  and  I  felt  convinced  that  it  contained  a  large  quantity  of  alum,  but  upon 
analysis  I  could  obtain  only  aluminum  phosphate  equivalent  to   7*8  grains  of  alum  in 
4  lbs.|  a  second  estimation  giving   me  8   grains  of  alum  in  4  lbs.     It   was  therefore 
perfectly  clear  that  the  reaction  was  not  due  to  the  presence  of  alum,  and  further 
examination  failing  to  give  me  any  indication  of  the  cause,  1  certified  the  bread  to  be 
free  from  alum  or  other  mmeral  adulterant^  but  felt  strongly  that  my  reeultfi 
unsatisfactory. 

Subsequently  T  learnt  that  this  sample  bad  been  prepared  by  the  bef ore-mention 
gentleman  expressly  to  test  my  ability  to  distinguish  sour  bread  from  broad  contai] 
alum. 

In  order  to  settle  this  question  I  made  some  bread  sour  by  moistening  it  with 
water,  and  setting  aside  for  a  few  days,  and  was  surprised  to  find  that  in  every  instance 
I  obtained  the  blue  colour  with  the  logwood  test. 

1  got  the  same  result  with  bread  made  from  sour  dough,  although  the  bread  cjon- 
tained  alumina  equal  to  only  (J  grains  of  alum  in  4  lbs. 

As  the  acids  produced  by  the  fermentation  of   flour  per  ««  give  no  reaction   wit 
the  logwood  test,  the  effect  must  be  caused  by  the  solution  of  the  alumina  natu 
present  in  the  flour  by  the  acetic  acid  formed,  and  this  seems  to  be  the  true  explanation 

I   have  moistened  twenty  different  samples  of  bread,  all  of  which  had  previoa 
given  negative  results  to  the  logwood  test,  with  dilute  acetic  acid  (about  1  of  acid  i<t  *^* 
of  water),  and  in  one  hour  all  of  them  gave  a  most  intense  blue  colour.     Flour 
into  a  paste  with  weak  acetic  acid,  and  set  aside  for  a  short  time  has  invariably  giv 
me  the  alum  reaction.     The  depth  of  the  colour  obtained  is  such  as  we  are  accustoo 
to  see  when  5<J  or  6l)  grains  of  alum  in  4  lbs.  of  bi*ead  are  known  to  be  present,  i 
a.'5suming  that  the  whole  of  the  alumina  naturally  existing  in  these  samples  was 
solved  by  the  acetic  acid,  it   is  gurprising  that-  eo  minute  a  quantity  should  give 
decided  a  reaction. 
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Ae  a  bread,  to  which  say  10  grains  of  alum  in  4  lbs.  has  been  added  in  the  makings 
giTflB  a  much  less  distinct  blue  colour  than  that  to  which  none  was  added,  but  which  haa 
bean  tnoifitened  with  acetic  acid,  it  would  seem  to  indicate  that  a  large  proportion  of  the 
thuaina  in  the  alum  in  the  former  case  has  been  rendered  insoluble.  If  this  is  so  it  is 
poesible  that  the  whole  of  tho  alumina  in  the  alum  added  to  bread  may,  in  some  casefii 
become  insoluble,  and  then  the  logwood  test  would  fall.  This  investigation  throws  grave 
doobt  on  the  e^dency  of  the  logwood  test  as  an  indicator  of  the  presence  or  absence  of 
alum  in  broad,  as  if  a  reaction  be  obtained  it  may  be  due  to  acidity,  and  not  to  alum, 
and  if  no  reaction  is  given,  then  no  proof  is  afforded  that  alum  has  not  been  added,  as 
it  may  all  have  been  rendered  insoluble. 

BiacirssioK, 

The  Pbesident  said  the  paper  was  of  great  practical  interest.  They  had  hitherto 
been  led  to  suppose  that  the  blue  colour  was  always  a  proof  of  the  presence  of  alum,  but  it 
now  appeared  that  was  not  so,  However,  it  was  an  error  in  the  right  direction— it  was 
better  than  looking  for  alum  when  it  was  known  to  be  present,  and  not  finding  it.  If 
phosphate  of  alumina  in  presence  of  acid  did  give  the  blue  tint,  then  the  assumption 
that  the  test  only  acted  with  alum  could  not  apparently  be  borne  out.  He  would,  with- 
out himself  pronouncing  any  opinion  at  the  moment,  be  glad  to  hear  the  criticisms  of 
members  present  on  Mr.  Young's  remarks. 

Mr*  B(U)MEB  said  that  he  had  noticed  certain  breads  free  from  alum,  which  gave  a 
dirty  slate-blue  colour  something  like  the  alum  tint.  He  would  like  to  know  if  any 
member  cotdd  account  for  this. 

Dr.  Winter  Blyth  said  he  always  tested  for  alum  by  the  gelatine  process.  By  this 
method  gelatine  is  soaked  in  the  bread  paste  and  then  tested  with  logwood,  when 
it  gives  a  neater  reaction.  Mr.  Toung  appeared  to  throw  doubts  on  the  appli- 
cability of  the  logwood  test.  According  to  his  own  showing,  however,  it  was  still  a  test 
for  alumina,  and  his  explanation  was  that  the  acetic  acid  acted  in  a  solvent  way  upon 
the  alominft,  and  so  caused  the  colour. 

So  far  as  he  (the  speaker)  knew,  no  one  had  been  able  to  separate  alum  as  jilum  in 
hre^df  and  still  the  logwood  test  held  good  for  alumina.  All  bread  contained  more  or  less 
alttnuna,  and  according  to  this  explanation  all  bread  would  give  the  reaction  if  sufficiently 
aQfar,  but  bread  was  almost  invariably  acid,  and  if  it  were  steeped  in  water  the  water  would 
b^  found  distinctly  acid.  It  would  be  more  satisfactory  if  the  spectroscope  had  been 
used,  because  there  was  a  difference  in  the  spectroscopic  appearance  of  the  alkaline  logwood 
with  and  without  the  real  alum  colour. 

Mr.  Johnstone  inquired  what  baking-powder  had  been  used  for  the  bread.  He  had 
1tt4  some  powder  containing  49  per  cent,  of  alum,  the  rest  being  carbonate  of  soda.  As 
to  testing  with  the  spectroscope,  he  thought  it  would  be  better  to  test  quantitatively  for 
the  amount  of  alumina  at  once. 

Mr.  Dtek  said  that  acetic  add  did  not  dissolve  phos]:»hate  of  alumina,  which  waa 
ir  '  '  :md  it  was  rather  a  gratuitous  assumption  that  the  alumina  put  into  bread 
w.L  aate.     It  might  be  true  that  if  they  made  a  watery  decoction   of   the   bread 

ihay  might  make  it  into  a  phosphate,  but  it  was  not  certain. 

I^r.  Mu^rER  said  that  lumps  of  actual  alum  could  still  occasionally  be  found  in  bread. 
He  had  obtained  a  piece  about  five  years  ago  a  little  bigger  than  a  pea.  In  reference  to 
thB  slate  colour  mentioned  by  Mr.  Bodmer,  about  fifteen  years  ago  there  was  a  great 
dispvitA  in  the  West  of  England  about  some  bread  which  was  found  to  have  been  made 
ciftl  tftrtrated  baking-powder,  and  which,  on  being  tested,  gave  the  slate  colour, 
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ree  from  alum.     Therefore,  accidental  colours,  due  to  other  causes  than  alum, 


32 


THE  ANALYST, 


were  no  new  thiog.     The  simple  way  was  to  estimate  the  alumina  quantitatively, 
not  trust  entirely  to  a  colour  reaction. 

Mr.  YouTiG;  in  reply,  said  that  each  bread  had  been  previously  tried  with  the  log- 
wood testy  and  gave  negative  reBulte  before  acidulating,     lie   thought  the   question 
turned  upon  whether  the  alumina  was  converted  into  phoBphate  of  alumina  or  not 
what  he  admitted  to  be  quite  possible  was  that  the  phosphate  might  be  in  combinatio 
with  the  gluteut  and  that  that  compound  was  soluble.     It  seemed  to  him  that  when  the 
got  no  reaction  with  bread  in  the  ordinary  way,  and  then,  after  having  added  an  acid 
it,  they  did  get  a  reaction,  it  was  only  fair  to  assume  that  the  acid  was  the  cause  of 
reaction.     He  had  not  seen  the  slate  colour  alluded  to  by  Mr.  Bodmer.     He  had 
used  any  baking-powder  in  the  bread,  which  he  made  from  sour   dough.     As  to 
gelatine  process,  he  had  never  tried  it. 


ARSENIC  IN  GLAUBER'S  SALT:    ITS  TOXIC  EFFECTS. 
Bi  SiE  Chakles   a.    Cameron,   Ex-Prbsidknt,   R.C.8.I.,  V.P,p  Ikstitute 

Cbemistiit. 
Read  at  if^  Meeting ^  Jtmuanj  12M.,  1887. 
In  July,  1884,  a  farmer,  John  Donnellan,  reading  near  Castlerea,  County  of  Roe- 
common,  administered  a  purgative  draught,  consisting  of  Glauber's  salt  and  infusion  of 
senna,  to  each  of  his  herd  of  twenty  cows.  The  animals  were  not  sick,  but  it  is  usual 
in  Ireland  to  give  an  oocasional  purgative  dose  to  cows^  especially  after  any  import-ant 
change  in  their  diet.  In  the  course  of  a  few  hours  all  of  Mr.  Donnellan*e  cows  became 
very  sick,  and  on  the  following  day  ten  of  them  died.  Tbe  viscera  of  one  of  the  c4>wb 
were  forwarded  to  me  for  analysis,  as  were  also  specimens  of  the  Glauber's  salt  and 
senna,  which  had  been  administered  to  the  animals.  S 

The  stomachs  were  slightly  inflamed ;  but  their  coats  were  not  corroded.  Th^| 
and  their  contents  were  found  to  contain  small  quantities  of  arsenic,  H 

The  senna  was  found  to  be  pure.  I 

The  Glauber's  salt  received  for  analysis  amounted  to  about  one  pound  weighfl 
arid  chieHy  consisted  of  large  crystals.  It  was  found  to  contain  arsenioiis  acid,  in  tifl 
ratio  of  H-4  grains  of  Af.,0  j  per  pound  of  the  salt.  The  arsenic  was  equably  difl 
tnbuted  throughout  the  crystals  in  the  form  of  sodium  arsenite.  ■ 

It  is  diilicult  to  account  for  the  presence  of  a  sensible  proportion  of  arsenic  M 
Glauber's  salt.  In  the  prepai-ation  of  anhydrous  sodium  sulphate  or  saltKsake,  highM 
.ai-senical  sulphuric  acid  might  be  employed,  but  its  arsenic  would  be  volatilized  m 
ApjCIj  at  the  high  temperature  of  the  salt-cake  furnace.  A  salt-cake  which  wil 
prepared  on  a  email  scale,  sulphuric  acid  containing  nearly  one  per  cent,  of  arsenfl 
being  employed,  proved  to  bo  perfectly  free  from  arsenic.  Probably,  the  GlauberB 
salt  in  question  was  prepared  from  impure  sulphuric  acid,  employed  in  producing  »oifll 
such  by-product  as,  for  example,  the  sodium  sulphate  obtained  in  treating  iodine  ley.  fl 
made  every  effort  to  trace  the  origin  of  the  Glauber's  salt,  but  failed.  ■ 

It  appears  that  to  each  cow  one  pound  of  the  salt  had  been  given,  and  assuming  thifl 
in  each  dase  there  was  84  grains  of  arsenious  acid,  it  seems  strange  that  so  small  fl 
quantity  could  prove  fatal  to  a  cow.     The   evidence  in  favour  of  the  view  that    thl 
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teicnesa  of  the  cows  was  due  to  the  poisonous  salt  is^  however^  very  strong.  It  is  certain 
h»t  the  arsenic  was  in  the  most  favourable  condition  for  rapid  absorption  into  the 
irculationi  and  it  m  not  improbable  that  this  poison^  as  well  as  others,  may  act  more 
rfully,    when   administered     with    aperients  so    rapidly   absorbed     as   Glauber's 


K0TE3  ON  THICKENED  OR  BLOWN  OIL. 
By  WiLLiiLif  Fox  AND  James  Batnes, 
Head  (U  tJte  Meetiny^  Deeember  Sthf  18B6. 
ItdWK  or  thickened  oils  are  prepared  from  the  various  seed  oilSt  by  heating  the  oil  in  a 
uit&ble  tank  to  70^  C,  and  then  blowing  air  into  them  through  a  perforated  pipe ;  the 
Bmperature  of  the  oil  at  once  commences  to  rise,  and  irritating  fumes  are  given  off.  The 
dmperature  is  not  allowed  to  rise  beyond  76°  C,  otherwise  the  oil  becomes  of  a 
ftrk  colour.  Acetic  and  acrylic  acids  are  present  in  the  fumes.  The  blowing  is  continued*j 
pom  sixteen  to  thirty  hours,  or  until  the  desired  specific  gravity  is  reached.  Th 
bulges  which  take  place  in  the  oil  daring  this  process  are  most  interesting ;  from  their 
ry  fluidity  they  become  of  a  syrupy  consistency ;  their  specific  gravity  increases  up 
(0  ;  their  insoluble  fatty  acids  decrease  to  aa  low  as  84-12  per  cent.  The  glycerin, 
by  the  permanganate  process,  appears  to  increase  about  one  per  cent., 
thickened  linseed  oil,  which  gives  an  increase  of  2i  per  cent»;  this  increase  in  th« 
may  be  due  to  some  soluble  oxidation  products  of  the  oiU  which  become 
to  oxalic  acid  by  the  permanganate. 
J^o  groat  quantity  of  free  acid  is  present  in  these  thickened  oils ;  the  amount 
^t»d  into  terms  of  oleic  acid,  in  a  number  of  samples,  varied  from  2  to  5  per 
On  saponification  with  alcoholic  potash  the  soap  is  very  dark« 
I  following  are  mean  results  obtained  from  thickened  linseed,  rape,  and  cotton  oils: 

[.XiLDseed: — 

Per  cf  nt. 
Insoluble  fatty  adii«        .  .  .  .  ,  ♦  . .  .  *  * .         87  67 

Glycerin . .  . .         13'85 

Free  fatty  acids  .  .  . .  . .  . .  . .  . .  _  2'73 

insoluble  fatty  acids,  titrated  with  standard  potash,  gave  258*1  as  the  equivalent 

it  of  the  acid. 

ICotton  ;— 

t  Per  cent. 

Insoluble  fatty  acids       . »           .  ,           ,  ,                       ,  .  H5'50 

Glycerin ,           11'68 

Free  fatty  adds  .  .           * .           .  .           - .           . .           . .           , ,  (r^b 

tosolable  fatty  adds,  titrated  with  standard  potash,  gave  106*0  as  the  equivalent 
raloB  of  the  add.     From  the  Ba  salt,  soluble  in  alcohol,  we  obtained  an  equivalent 


Bap0: — 


losoluble  fatty  adds 
Glycerin  . . 
Free  fatty  adds 


Per  cent. 

84-70 

11^32 

3*70 
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Titrated  with  standard  potash  the  insoluble  fatty  adds  gave  an  equivalent  of  186*0. 

The  equivalent  186*0,  if  the  insoluble  fatty  acids  were  normal,  would  give  the 
formula  CiiH^Og.  From  the  results  of  a  combustion  analysisy  using  fused  chromate  of 
lead,  a  large  excess  of  oxygen  was  found,  so  that  it  would  appear  that  the  insoluble 
fatty  acids  are  oxy-acids  of  the  acrylic  series. 


EXPERIMENTS    WITH    THE    LACTOCKITE. 
By  a.  Wynter-Blyth. 
Read  at  Meetmg,  December  Sth,  1886. 
The  following  table  gives  some  determinations  of  milk  fat  by  the  lactocrite,  as  compared 
with  estimations  of  fat  by  weight  according  to  Adams'  method.     The  analyses  have 
been  made,  under  my  superintendence,  by  Mr.  J.  K.  Colwell,  the  laboratory  assistant 
at  the  St.  Marylebone  Court  House.     The  table  shows  the  greatest  difference  between 
the  two  estimations  to  be  *14,  and  the  mean  difference  -05  per  cent,  of  fat  in  100  of 
milk.     When  it  is  considered  that,  with  practice,  as  many  as  four  batches  of  twelve 
tubes  can  be  charged,  rotated,  and  read  within  the  hour,  it  is  evident  that  fat-estima- 
tions by  the  lactocrite  are  more  speedy  and  more  accurate  than  any  other  volumetric 
process  yet  devised.      It   will  therefore   prove  a  valuable  instrument   for  technical 
purposes.     I  have  to  thank  Mr.  Barham  and  Dr.  Faber  for  facilities  in  the  carrying 
out  of  these  experiments. 

Determinations  op  Milk  Fat  by  the  Lactocrite. 


No. 

Specific 
Gravity. 

Total  Solids. 

Ash. 

Fat. 

DiffercnoB. 

Lactocrit«.     |       Adams. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

10330 
10310 
1032  0 
10305 
10320 
1031-5 
1032-5 
1030-5 
1031-0 
10340 
.      10350 

12-90 
1412 
13-12 
1307 
12-98 
14-27 
13-84 
13-00 
13-51 
11-76 
9-99 

•80 
-80 
•77 
-74 
•76 
•76 
•78 
•76 
•80 
•76 
•86 

3-40 
4-55 
3-60 
3-90 
3-80 
4-90 
4-20 
3-70 
4-05 
2-10 
•45 

3-44 
4-69 
3-57 
3-99 
3-76 
4-84 
4-26 
3-69 
409 
2  07 
•502 

-•04 
•  --14 
+  •03 
-•09 
+  •04 
+  •06  ' 
-•06 
+  -01 
-•04 
+  •03 
-•05 

Conclusion  of  tJie  Society's  Proceedings, 


NOTICE  TO  OUE  READERS. 

OwiNO  to  predsure  of  Society  matter  several  origiiial  articles  and  all  our  abstracts  are  held  over 
for  next  issue. 


JMMUNICATIONS    FROM    THE     LABOR ATOnY    OF    THE    SCHOOL    OF 

P  MINES,    LEOBEN.  | 

By  Ed.  Donath  and  Rud.  Geller,* 
,  L  Detbctiok  a:nd  Estimation  of  Small  Quaktities  op  Chromic  Oxide. — The 
^■ative  eeparaiioa  of  very  small  quantities  of  chromic  oxide  from  mu<;h  ferric  oxide  j 
Hhia  aiid  manganoos  oxide  presents  many  diMcultiee,  and  often  fails,  when  the  usual  { 
stomatic  coarse  is  pursuedt  viz.,  fusion  of  the  oxides  with  potasaic  carbonate  and 
ilAaaic  nitrate.  The  following  process  works  much  better : — The  solution  which  may 
ntain,  besides  the  metals  already  mentioned,  the  salts  of  the  alkaline  earths,  is  poured 
to  a  boiling  sc^ution  of  sodic  cu-bonate  containing  some  potafisic  permanganate. 
fter  boiling  for  a  few  minutes  longer,  the  excess  of  permanganate  is  reduced  by  addition 
a  few  drops  of  alcohol  and  Eltered.  Ferric  oxide,  manganic  peroxide,  alumina,  and 
A^ourbooates  of  the  alkaline  earths  are  precipitated,  whilst  the  Eltrate  contains  the 
^Htcim  as  sodic  chromate.  If  present  in  not  too  small  amount,  the  liquid  in  coloured 
^B  or  lees  yellow.  If  colourless,  the  liquid  Ls  concentrated  to  a  small  bulk,  and 
^Hed  with  ^ute  sulphuric  add.  A  piece  of  starch  which  has  been  moistened  with 
^Btkm  of  potassic  iodide  is  now  introduced,  and  if  ohromium  is  present,  will  turn 
BR.  Or  the  liquid  may  be  shaken  with  pota^c  iodide  and  carbon  disulphide,  when 
te  latter  will  turn  violet. 

These  reactions  are  more  delicate  than  the  test  with  hydrogen  peroxide.  For  the 
nuititative  estimation  we  proceed  in  similar  manner.  The  solution  is  slowly  added  to 
m  hot  permanganate,  and  boiled  for  ten  minutes.  The  filtrate  is  acidified  with 
^drochloric  acid,  boiled  with  alcohol,  and  finally  precipitated  in  a  porcelain  dish  with 
nmonic  sulphide.  In  a  mixture  of  50  c.c.  solution  of  ferric  chloride  (1  c.c.  containing 
0714  ferric  oxide),  50  c.c.  solution  of  alum  (1  c.c.  containing  '0068  alumina),  and  1  e.c. 
iromic  chloride,  containing  0018  chromic  oxide,  the  latter  was  suoceefifully  quanti* 
Itaely  estimated* 

Hs.  y^cLUATioN  OF  RicH  OoppER  O&ES. — The  ustial  plan  is  to  first  precipitate  the 
fpr  by  metallic  zinc,  then  to  redissolve  precipitate  after  washing  in  nitric  acid,  and, 
Gr  addition  of  ammonia,  to  titrate  with  potasaic  cyanide.  The  preliminary  pre- 
pitation  with  zinc  is  advisable,  as  copper  is  but  imperfectly  separated  from  iron  by 
ninonia.     The  following  process  will^  however^  be  found  more  expeditious : — 

The  finely  powdered  sample  is  intimately  mixed  in  a  porcelain  crucible,  with  double 
B  Yolume  of  dnc  dust.  The  lid  i^  put  on,  and  the  whole  ignited  for  ten  minutea, 
be  ore  is  by  this  treatment  completely  desulphurised,  the  zinc  taking  up  all  the 
^^|ir«  After  cxK>ling,  the  mass  is  boiled  in  a  beaker,  with  dilute  sulphuric  acid  (l-4)i 
IP&  dlfliolves  the  excess  of  zinc  and  the  zinc  sulphide,  also  the  iron.  The  copper  is 
It  insolublei  but  contains,  besides  small  quantities  of  cupric  sulphide^  any  metals  pre- 
piteble  by  rinc  which  may  have  been  pre^^nt  in  the  ore,  aliso  the  gangue.  After 
lonrngh  waiihing  with  boiling  water,  the  mass  is,  as  usual,  treated  with  nitric  acid, 
tiered^  diluted  up  to  a  definite  bulk,  and  aUquot  parts  are  titrated  with  potassiiil 
ruide. 
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3.  Chancel's  Process  fou  the  Separation  of  Alumina  from  Iron\ — Th{ 
direct  soparatioQ  of  alumina  f'rotn  iron  is  best  effected  by  boiling  the  neutralised  Rolutii 
with  Bodic  hyposulphite  (Chancel).  In  practicei  the  process  is  but  seldom  employed,  most 
chemists  preferring  to  weigh  the  mixed  oxides,  and  then  to  voliunetrically  estimate  the 
iron,     We  have,  however,  made  some  experiments  to  test  the  accuracy  of  the  method. 

A  very  weak  solution  of  alum,  30  c.e.  of  which  yielded  *0768  alumina,  was  mixed  with 
25  c.c,  of  a  neutral  solution  of  ferric  chloride  ( =  *1785  ferric  oxide)  diluted  with  water 
up  to  400  C.C.,  and  boiled  down  to  about  100  c.c,  after  addition  of  excess  of  sodic  hypo- 
sulphite«  The  precipitated  alumina  was  then  at  once  filtered  oW,  The  following  results 
were  obtained : — 


Number  of  c.c. 

of 

Containing 

Alnmin 

solution  of  alum  taken. 

Alumiim 

Foniid 

30 

H)764 

•0730 

^ — 



^0730 

40 

•1018 

^0984 
•0956 

•1220 

50 

■1273 

i 


As  will  be  noticed,  the  precipitation  of  the  alumina  was  in  no  case  complete.  The 
filtrate  and  washings,  of  the  two  last  experiments  were  boiled  down  to  half  the  bulky  and 
further  precipitates  of  alumina  were  obtained,  amounting  to  '0072  and  '0068  respectively. 
This,  however,  makes  the  results  too  high,  which  is  explained  by  the  difficulty  of  com- 
pletely expelling  the  co-predpitated  sulphur.  The  presence  of  sulphur  may  be  detected 
by  the  yellowish  colour  the  mass  assumes  on  ignition*  Alumina,  free  from  sulphur,  doee 
not  turn  yellow.  ChanceFs  process  is,  however,  trustworthy,  %vhen  the  following 
roles  are  adhered  to  :  strong  dilution,  and  boHing  down  to  at  least  half  the  volumef 
again  l>oiliDg  the  liltrate,  and  collecting  any  further  precipitate  of  alumina,  and  ignitif] 
precipitate  before  the  blowpipe  until  yellow  colour  disappears, 

4*  Ok  TJiE  USE  OP    Hydric   Peroxide. — Ilydric  peroxide  is  frequently  used 
analytical  work,  for  instance,  to  completely  precipitate  manganese  from  its  ammoniaca! 
solution.     We  have  conducted  some  experiments,  to  see  whether  other  metals  would 
interfere  with  the  accui-acy  of  the  process. 

Fifty  c.c.  of  a  solution  of  manganous  sulphate,  containing  '1335  m&nganoufl 
manganic  oxide,  were  mixed  with  a  weak  solution  of  dnc  sulphate,  mixed  with  excess 
of  ammonia,  and  boiled  with  hydric  peroxide.  The  precipitate  was  rapidly  washed,  and 
ignited  before  the  blowpipe.  Two  other  experiments  were  made,  using  nickeloi] 
sulphate,  and  calcic  chloride.  The  following  results  were  obtained :— The  fir 
precipitate  weighed  '1540  gramme,  the  second  '1475  gramme,  the  third  '1376 
gramme.  Aa  these  results  were  too  high,  the  precipitates  were  redissolved  in  hydro- 
chloric add,  and  again  precipitated  with  ammonia  and  hydric  peroxide,  when  the  foUow- 
ing  weights  were  obtained;  *1334,  '1467,  '1341  gramme.  From  these  experiments  we 
may  conclude  the  following  :- -Manganese  may  be  completely  separated  from  zinc  b^B 
repeated  ti'eatment  (about  four  times),  with  ammonia  and  hydric  peroxide.  Tr^^ 
precipitations  will   free  it  from  nickel,  but  from  lime  the  separation  is  Incomplete. 

Precipitated  cobaltous  oxide  is  quickly  oxidised  to  the  seequioxide  liy  ammoniaca] 
hydric  peroxide,  but  nickelous  oxide  does  not  alter.     Ammoniacal  solution  of  nickel  doee 
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nvi  rli  n  _re  on  boUing  mth  the  reagent,  but  ammoniacal  solution  of  cobalt  colours  deep 
bii'U  f,i>li  ie<L  On  acidifyiDg  with  hydrochloric  acid  and  boiling,  nearly  nil  the  cobalt 
precipitates  as  the  roeeo  compound.  Tbie  reaction  is  very  useful  for  preparing  pure 
cobalt  compounds  from  cobalt  ores  containing  nickel. 


REVIEWS. 
SANtfABY  ExASiiKATioNi5  OP  WateHj  Aitt  AND  FooD ;    A  vtuk  rrtccum  for  the  Medical 

<.)fficer  of  Health.     By  Cornelius  Fox,  M.D.      Second   Edition.     liOndoni  J,  and 

A,  (Jhurchill,  New  Bui-lington  Street,  W. 
Thi^  concise,  but  yet  distinct,  treati^se  ha£>  undergone  considerable  change  and  vast  im- 
provement since  the  first  issue.  It  has  the  great  advantage  of  having  a  real  raUon  d'etre^ 
becauBe  it  is  written  on  definite  lines,  and  with  a  fijced  purpose.  The  a u thorns  views  on 
the  relative  duties  of  the  medical  officer  and  of  the  public  analyst  are  sound,  and  ought 
to  be  more  generally  ap[»reciated  by  health  authorities.  He  holds  that,  between  the 
duties  of  the  two  officers,  there  is  a  strict  and  well  defined  line.  The  medical  officer 
should  be  competent  and  trained  to  undertake  the  examination  of  water,  air,  and  food 
from  a  Hiricth/  BanUanj  point  of  view ;  he  should  be  able  to  make  such  chemical  and 
xniorosoopical  analyses  as  will  enable  him  to  say  whether  the  water  and  air  of  any  district 
are  or  are  not  in  a  state  conducive  to  a  healthy  condition  of  the  inhabitants.  In  the 
domain  of  fcKxl  bis  duties  should  be  limited  to  searching  for  any  condition  dangerous  to 
public  health,  such  as  decayed  or  diseased  meat^  fish^  mllk^  bad  tioui%  and  decomposed  or 
pdbioDouK  food  generally.  There  the  functions  of  the  medical  officer  should  cease  and 
tlioMB  of  the  public  analyst  commence.  It  is  the  duty  of  the  latter  officer  to  examine 
all  food  specially  for  what  are  strictly  adulterations  and  frauds  with  the  commercial 
(object  of  extra  profit.  In  a  word,  the  medical  otlicer  is  to  look  after  the  health 
of  the  people,  while  the  public  analyst  is  Ih©  lever  whereby  the  local  authorities  can 
prevent  their  constituents  from  being  swindled  in  pocket.  ThLs  being  the  author's  opinion, 
be  writes  accordingly,  and  with  very  exccEent  effect.  The  information  given  is  of  the 
most  recent  nature,  and  in  water  anal3rsLs  the  bacteriological  mode  of  investigation  in 
fully  described.  The  wiiole  book  is  well  put  together,  and  will  form  an  excellent  help  to 
ibo^  medical  men  presenting  themselves  at  the  special  examinations  in  sanitary  science 
recently  estabUshed  at  the  various  universities.  The  illustrations  of  water  deposits  and 
of  paraaiteB  in  meat,  etc.,  are  distinct  and  well  drawn,  and  the  print  is  of  that  large, 
plain  style,  so  delightful  to  the  tired  eye  of  the  student.  Dr.  Fox  s  work  has  made  ite 
iDjark  as  a  r^al  text-book,  likely  to  now  run  through  many  editions. 
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ul  lUNEB  OF  QtJAN'riTATiVE  AjTALVt^iH.     By  A.  Humboldt  Sexton,  Professor  of  Chemistry 

in  tbe  College  of  Science  and  Arts,  Glasgow,     London  :  Charles  Giiffin  and  Co., 

Exeter  Street,  Strand. 

The  author's  excuse  for  adding  yet  one  more  stone  to  the  pile  of  works  on  chemistry 

b  that  he  has  found  the  want  of  a  book  for  use  in  the  laboratory  sufficiently  short  and 

etjnple  for  ready  reference  by  students  who  desire  a  fair  knowledge   of  the  ordinary 

quantitative  work  of  a  chemist,  and  yet  sufficiently  comprehensive  for  all  common  cases. 

The  plan  is  something  like  that  of  a  very  reduced   **  Fresenius,"  but  only  one  method 

for  each  case  is  definitely  chosen  and  adhered  to.     It    must    be    admitted    that  the 

ptooairtw  00  selected  are,  in  most  cases,  those  in  actual  common  use  in  our  com  mem  al 

labontoriee,  and  that  the  choice  geneially  ha:^  been  judicious.     It  is  certain  that,  given 
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proper  laboratoiy  superrision  and  oral  mfltruction»  th©  student  workiiig  by  a  book  li 
this  will  become  a  faii*ly  expert  mineral  analyst  with  much  less  trouble  than  befoj 
His  ideas  will,  of  course,  be  somewhat  dogmatic  and  naiTow,  but  he  will  have  a  reall] 
good  foundation  to  start  with,  and  then  he  can  amplify  his  methods  from  larger  worl 
at  his  leisure.  After  taking  the  estimation  of  the  common  metals  and  acids,  both 
gravimetri(»lly  and  volumetrically,  we  have  the  separation  of  the  chief  metals  and  adds, 
and  the  book  winds  up  with  a  special  chapter  devoted  to  the  analysis  of  no  lews  than 
twenty-three  of  theordinary  minerals  and  commercial  products  commonly  analysed  for  trade 
purposes.  We  could  i»oint  out  one  or  two  little  matters  wherein  the  author  could  improve 
the  next  edition,  but  we  do  not  want  to  be  hypercritical  over  a  book  written  with 
excellent  intention,  and  likely  to  he  exceedingly  useful  to  a  large  number  of  student* 
quantitative  analysis. 


CORRESPONDENCE. 

[The  EtlitoT  is  not  in  ofiy  fvatf  rmpmuibU*  for  opinhm  ratpreued  tfy  hh  cnrrejijfotul^Htjt,^ 
Jb  th^'  Edit4>T  of  the  Analyst. 

S[R,— I  regret  that  my  absence  in  Denmark  prevented  me  from  being  present  at  tbe  tneetii 
the  M,P.A*  on  December  8th^  when  my  paper  on  **  The  Lactocrite  *'  was  read,  and  I  phiill  be  obU 
yoQ  will  allow  me  space  for  a  few  linefs  in  reply  to  some  remarks  made  after  the  reading  of  the 

Mr.  Adam,s  wa&  not  quite  correct  in  seeing  in  my  pai>er  (at  lea'jt^  not  directly)  a  corroboraf 
the  lactoorite  to  his  own  method  of  analysing,  because  I  have  nsed  Storch'g  method  for  the 
quoted,  which  method  has  also  been  used  by  Mr,  8ebelieQ,    The  analyses  in  my  pji[T€r  show  a  doftc 
correspondence  between  the  iacbocrite  and  Starch's  mot  hod*     Mr.  Adams' remark  may  perba|*s  hate 
reference  to  the  equally  good  re.«<iiltR  obtained  by  Dr.  A.  Wynter  F^lyth  in  trying  the  In 
used  A<1ams'  method.     But,  if  tx>th  Storch's  and  Adams'  methods  correspond  with  the 
can  they  fail  to  correb|X)nd  between  themselves,  as  Mr.Adams  says  they  do  ?    Fortunatcij  *iv 
self  the  escplanatioD.  aa,  from  his  description  of  Storch's  method,  it  appears  that  he  ha^j  overlook^ 
most  important  feature.     It  is  not  claimed  that  jfamice-stone^  when  used  simply  as  an  absorbent' 
anyway  superior  to  sand,  plaster  of  Paris,  or  similar  media.  The  advantages  found  in  pumice  are  t  hot  1 
is  brittle  and  highly  spongy,  and  that  it  therefore  easily  ran  be  reduced  to  a  very  fine  powder.    In  f  *  ^ 
state  only  should  it  be  extracted,  viz. :  the  milk  is  thoroughly  dried  on  the  pumice  pravel^  and  this  i 
ground  very  fine — aimostas  flour*  It  iaclaimetl  that  no  fat  can  etseape  cjctraction  when  this  finej 
of  milk  and  pumice  Is  repeatedly  treated  in  an  extraction  tab-e  of  the  description  correctly  pveni 
Adams.     Mr.  Adams  has — If  1  understand  his  remarks  correctly^ — extracted  the  coarse  pumice 
(gravel)  without  pulverising  it,  and  this  is  the  only  explanation  of  the  fact  tliat  he  haa  found 
ference  between  his  own  very  able  nftthod  and  that  of  Storoh. 

Dr.  Vieth's  remark  on  the  testing  of  skim-milk  with  the  lactocrite  I  hope  to  be  able  to  answer  lati 
on,  when  I  shall  give  the  results  of  some  ejcperimente  with  the  lactocrite  aa  applied  to  separated  milll 
—I  am,  sir,  yours  trnlv,  Haeald  Fabjsu. 

London,  January  12Lh,  18fc<7. 
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PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 
Aji  ordio&ry  meeting  of  the  Society  was  held  at  Burlington  House  on  Wednesday,  the 
9ih  of  February,  the  President,  Mr*  A»  H,  Allen,  in  the  chair*  j 

The  minutes  of  the  previouB  annual  meeting  were  read  and  confirmed.  ' 

On  the  ballot  papers  being  opened,  the  following  gentlemen  were  found  to  be 
elected : — Am  member,  Herbert  L,  Buckeridge,  F,C«S.,  analytical  chemist,  Crouch  End. 
As  associate,  F.  P.  Seddall,  assistant  to  Mr,  Young. 

The  following  gentlemen  were  proposed  for  election,  and  will  be  l>alloted  for  at  the 
next  meeeting : — As  members,  Dr.  Theophilua  Redwood,  F.C;S.,  F.I.C.,  public  analyst 
for  Middlesex ;  T.  Home  Redwood,  London  ;  A.  Norman  Tate,  Liverpool ;  J.  E,  Stead, 
public  analyst  for  31iddlesbrough*     As  associate,  H,  Richmond,  assistant  to  Mr.  Hehner# 

The  following  papers  were  read  and  discussed  :— 

On  the  Composition  of  Milk  and  Milk  Products,  and 

Notes  on  the  Complete  Analysis  of  Milk,  by  Dr*  P  Vieth,  F.CS. 

Notes  on  the  Estimation  of  Glycerine  in  Fate,  by  Otto  Hehner. 

A  convenient  apparatus  for  the  estimation  of  sugar  was  exhibited  and  explained  b}  ^ 
Mr.  A.  Stokes.  ■ 

A  further  communication  from  Dr.  Campbell  Brown,  **  On  Poivi'ette,  the  New 
Pepper  Adulterant,"  was  read  by  Dn  Muter, 

Tlie  next  meeting  of  the  Society  will  be  held  at  Burlington  House  on  Wednesday* 
tlie  9ib  inst. 
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ON  THE  COMPOSITION  OF  MILK  AND  MILK  PRODUCTS, 
By  Dr.  P.  Vieth,  F,C.S. 
Emd  at  tlie  M&*tinfj,  Feb,  ^(h^  1887. 
Tma  Ib  the  sixth  time  that  I  bring  before  you  what  may  be  called  an  annual 
r^Mxrt  on  the  work  done  in  the  laboratory  which  is  under  my  charge*  If  the  yearly 
repetitioD  of  statements  of  a  very  similar  character  may  appear  to  some  unnecessary  and 
teffiooSi  others,  I  hope,  will  find  them  increasing  in  value  with  the  extension  of  the 
period  which  they  cover.  In  order  to  avoid  going  again  over  the  same  ground,  I  shall 
not  0peak  on  the  circumstances  under,  and  the  purpose  for,  which  the  samples  were 
taken,  but  refer  you,  with  regard  to  these  points,  to  former  communications.  (Thb 
Ahaltbt,  Vir.  p.  53,  VIIL  p,  33,  IX.  p.  56,  X.  p.  67,  and  XL  p.  66) 

The  total  number  of  analyses  made  during  the  year  1886  is  18,862,  of  which 
17,269  are  analyses  of  mUk, 
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34 

*» 

r 
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„  milk  preparations  for  infants  and  invalids, 
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„  water, 
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„  sundries. 
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Of  the  milk  samples  12,181  were  taken  from  the  railway  chums  on  their  arrival 
in  the  dairy,  while  4,136  were  taken  by  the  inspectors  employed  by  the  busineas^  from 
the  men,  when  delivering  the  milk  to  the  customers.  Of  all  the«e  samples  specific 
gravity  and  total  solids  were  determined,  and  the  percentage  of  fat  calculated  from 
these  two  itemS|  using  Fleischmann's  formula  (The  Analyst,  XT,  p,  CS).  The  month] 
averages  of  the  results  are  contained  in  the  following  table  :— 


AvERJiaB  Composition  op  Milk. 


ithJjta 


SAMPLES  TAKEN. 

1886. 

Sc»L  n.  f . 

Ox  DiSt^Vtfli) 

Spec.  Gmv, 

Total  Solid*. 

Fur, 

Total  Solids. 

January  .  . 

1*0322 

12*87 

3*77 

9*10 

12-78 

February 

1*0322 

12*83 

3*73 

g*io 

12-82 

March 

1*0323 

12*78 

3*69 

9*09 

1274 

April 

1-0321 

12*75 

3*70 

9*05 

1271 

May 

10323 

12*80 

3*71 

9-09 

12-79 

June 

1-0322 

12*78 

3'70 

9*08 

12-74 

July 

1-0318 

12'6T 

3-69 

S'^S 

12*67 

August    . . 

1031D 

12-77 

374 

9*03 

12*77 

September 

10321 

12*98 

3-89 

9*09 

12-93 

October   .. 

1-0321 

13*26 

4-11 

915 

13  09 

November 

1*0322 

13*32 

4-14 

9-18 

1315 

December 

1*0324 

13*27 

4*06 

9*21 

13*13 

Yearly  Average  . . 

1-0322 

i 

12-D2 

1 

3*83 

0*09 

12*86 

Considering  the  circumstances  under  which  the  samples  were  taken,  the  dififei 
between  the  two  fienes  must  be  looked  at  as  very  insigni^cant. 

In  all  the  samples  of  milk,  which   wore  not  mere  control  samples,  the  fat 
determined  gravimetrically,  employing  what  is  known  as   Soxhlet's,  or  the  plaster 
Paxisy  process ;  in  all  there  were  550  fat  extractions   made  in  this  manner,    which» 
however,  do  not  i*elate  to  milk  exclusively,  but  also  to  cream,  skim  milk,  etc. 

In  addition  to  the  two  instances,  which  I  have  bi*ought  under  your  notice  last 
year,  with  regard  to  the  composition  of  ice  formed  in  milk  (The  Analyst,  XI.  p.  68),  I 
am  in  the  position  to-day  to  give  you  two  moi'e  illustrations  of  what  takes  place  whe 
milk  freesses.  Milk,  which  arrived  in  a  partially  frozen  state,  was  strained,  the  io 
melted,  the  quantities  of  liquid  and  frozen  part  ascertained,  and  samples  of  &^h 
analysed  with  the  following  results : — 


•I'H  li 

AI 

^ALYST. 

fn 

CoMPOSmON    OP   PlRTIALtY    FllOZEN   MlLK. 

I. 

IT. 

Ltfiui.l  part. 

Melted  ioc.              LJquid  part. 

Mtlteiice. 

Water,. 

. .       87'I0 

'J1-S3                     87-21 

9246 

Put     .. 

.,      •    3-87 

2  56                      3  67 

2  IS 

Proteidft* 

321 

2-23                      3-50 

1  OG 

Sogar 

508 

2-8'J                      498 

'2  72 

Aah    .. 

•74 

•44                       -71 

•40 

Spec.  Gravity  ..      1*0330  10190  10330  lOlSO 

Qii&Dtity  of  Ice  . .  —  2  per  cent.  2 }  per  cent. 

Samples  of  cream,  as  supplied  to  customers,  were  taken  regularly  twice  a  day — 
moFDing  and  afternoon  delivery — and  further  samples  were  t>aken  by  the  inspectors  from 
the  men  on  the  rounds ;  of  the  former  44:8|  and  of  the  latter  340,  were  submitted  to 
uialysiiEi.  The  analysis  is  confined  to  determining  the  total  solida^  from  which  the  fat 
ii  then  calculated  by  means  of  a  table,  which  I  have  drawn  up  and  published  three 
years  ago  (Tue  Analyst  IX.  p.  61).  The  results  of  the  examination  were  as 
follows : — 

AvEEAnE   AMOtTNT    OP    FaT    IN    CbEAV, 


16S6. 


January 
February 
March  . . 
April    .  , 
Hay      . . 
June    . . 
July      .. 
August 
September 
October 
November 
December 


Yearly  Average 


BAMPLES  TAJtES. 

Before  sent  out. 

On  delivery. 

42-1 

per 

cent. 

432 

per 

cent. 

43-5 

n 

»* 

43  5 

*f 

t» 

45-4 

1* 

n 

457 

•f 

»» 

457 

tt 

i» 

45G 

99 

»i 

45.0 

19 

»» 

45  7 

t» 

**     ^ 

42  6 

>T 

ff 

42  0 

l» 

-  m 

41'7 

t» 

If 

41-5 

If 

.  ^ 

433 

99 

if 

43-5 

If 

11 

451 

»f 

it 

45-8 

tf 

i» 

46-0 

♦» 

ft 

45  2 

tt 

ti 

453 

if 

11 

44  7 

it 

♦» 

44-2 

If 

» 

44  4 

tt 

n 

44-2] 

per 

cent. 

44-3 

per 

cent* 

The  rather  large  dilTerences,  which  occur  between  the  two  series  of  samples,  must 
be  asfiigned  to  various  causes  :  firstly,  absolute  correctness  cannot  be  expected  from  the 
mode  of  calctilating  the  fat ;  secondly,  the  consistency  of  the  cream  makes  thorough 
mixing  and  drawing  real  average  samples  rather  dl^cult ;  and  thirdly,  the  two  kinds  of 
samples  do  not  exactly  cori*espond  with  each  other,  the  samples  taken  before  sent  out 
referring   to  morning  and  afternoon  cream,  while  the  samples  taken  on  delivery  refer 
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to  afternoon  cream  only*     The  morning  cream  being  liandml  over  to  the  men,  and  by 
them  to  the  customers  in  sealed  cans,  taking  control  samples  is  not  only  superfluouBj^f 
but  impossible*  ^^ 

Calculating  the  fat  in  cream  from  the  total  solids,  in  the  manner  mentioned,  ha^ 
in  my  hands  always  given  very  satisfactory  results,  agreeing  with  the  results  arrivedH 
at  when  extracting  and  weighing  the  fat  in  far  the  larger  number  of  cases,  withiq^ 
"5  per  cent.  An  addition  of  milk  or  water  to  cream,  which  does  not  alter  the  normal 
relation  between  fat  and  solids  not  fat,  does  not  interfere  with  the  calculation.  In 
cases,  however,  where  the  relation  between  fat  and  non-fatty  solids  has  been  disturbed^ 
the  table  for  calculating  the  fat  is  not  applicable ;  this  is  the  case,  for  instance,  with 
clotted  cream*  Of  this  preparation  twenty-one  samples  were  submitted  to  analysis,  and 
found  to  be  of  the  following  composition  : — 

Com  POSITION  op  Clotted  Crsaii, 

Limits.  Average. 

Water           32  5D  to  4313  3611 

Fat 50-3t>  to  61  •43  57*36 

Proteids  and  Sugar 4  61   „    8.93  6  01 


Ash 


•42 


*T7 


'62 


I  by 
rria^_ 


For  the  determination  of  water,  fat,  and  solids  not  fat,  in  products  containing  A 
very  high  percentage  of  fat,  such  as  clotted  cream,  cream  cheese,  and  butter,  I  am  in  the 
habit  of  using  a  method,  which  is   virtually  the  same  as  the  flask  method  proposed  by 
Mn  Carter  Bell,  of  Manchester,  for  the  analysis  of  milk.    About  5  grms.  of  the  materi 
ar0  introduced  into  a  conical  flask,  and  dried  to  constant  weight  in  an  air  bath  at  100^ 
the  fat  is  thoroughly  washed  out  with  ether ^ — an  easy  task,  where  so  much  fat  is  presen 
and  the  solids   not  fat,  dried  again  and  weighed.     For  the  determination  of  the  ash 
separate  sample  is  taken,  dried,  and  ignited. 

In  74  samples  of  separated  skim- milk,  the  fat  was  determined  and  found  to  amount 
to  from  -14  to  ^2  per  cent,  in  71  samples,  while  in  3  samples  there  were  ^55,  *62,  and 
■63  per  cent,  of  fat  present  respectively. 

The  composition  of  19  samples  of  butter  varied  between  the  following  limits: — 
Fat         . ,  . .  82*33  to  88-95  average  85-57 

Water 10-82  „  15-94       „        12  J)2 

Proteids,  etc -08  „     3-20       „  -97 


Ash 


•02 


•74 


Insoluble  fatty  Acids     . .  . .  . .        87^60  to  89-30       „        88-32 

When  the  clarified  fats  were  treated  according  to  Keichert*s  method  from  12'2 
15-0,  and  in  average,  14  0  cc.  decinormal  potash  were  required  to  neutralise  the  distilla^ 
In  butter-fat  about  one  year  old  and  bleached  by  the  action  of  air  and  light,  ti 
insoluble  fatty  acids  were  reduced  to  84  03  per  cent.,  and  15  oc.  decinormal  potash  were 
required  to  neutralize  the  distillate  from  2*5  grms.  ^- 

Some  time  ago  I  have  made  you  acquainted   with  the  composition  of  an  £nglis|^| 
cream  cheese,  containing  an  exceedingly  high  percentage  of  fat.     (The  Analyst  XL 
p.  163).     Perhaps  it  might  interest  you,  if   I  give  you   the  analysis  of  another  cream 
cheese  made  according  to  a  French  recipe : 

CoMPOsnioN  OF  From  AGE  Gervais, 


I. 

TT. 

TIL 

IV. 

Water 

.  .      47-D4 

4569 

4'J07 

33*57 

Fat 

. .      43-76 

4596 

48-41 

58*58 

Casein,  etc. . . 

7-49 

760 

877 

7*14 

Lactic  Acid .  * 

•21> 

*31 

•22 

25 

Ash,  soluble 

MHl 

06 

•Oil 

•04 

„      insoluble 

ili 

•38 

'44 

•42 
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The  dl^erences  in  compoeition  are  chiefly  due  to  the  different  ages  of  the  cheese, 
No  I.  and  IL  being  quite  fresh,  while  No.  HI.  was  one,  and  No.  IV,  two  days  old 
when  analysed. 

The  average  composition  of  koumiss  and  other  milk  preparations  for  infanta  and 
inraUdSy  calculated  from  analyses  made  in  1886  and  preceding  years,  is  gi^^en  below. 

Composition  op  Milk  Preparations  foe  Infants  and  iNVALins. 


Waier» 


Aloobol 


Fat. 


Caseine 


J3 


52 


Lactic 
Acid. 


Sagar. 


A&h. 


Soluble 


ble. 


Ecmarka.. , 


FtaL  Koumiss. 

l-fto  1     2*01 

1  36  I     1*96 

1*38  '     1^88 
Medium  Kouuias. 


8890 

•15 

1-35  1 

2-01 

•30 

•34 

•34 

$•03 

•17 

•41 

90  35 

•94 

1-36  1 

1-96 

•23 

•53 

•D6 

3^10 

•23 

•34 

90-57 

VOi 

1-38' 

1-88 

•20 

•77 

1-40 

218 

•23 

•35 

87  56 

•29 

1'54 

146 

•43 

•48 

•68 

6-80 

•28  1 

88  3» 

•97 

1-66 

1-40 

•25 

•76 

120 

4  70 

•32 

88-62 

105 

1-58 

1-30 

•14 

•97 

1-67 

3-90 

•33 

1  day  old. 
8  days  old. 
22  days  old* 


•4[»  1  day  old. 
•45  8  days  old. 
•4i  ,  22  days  old. 


WnZY  Koiraiiss, 


8974 

•30 

•11 

•15 

•39 

•44 

•60 

7.48 

•37 

90-63 

1-03 

■13 

•14 

•36 

•49 

•91 

5.53 

•37 

91-07 

1-38 

•16 

•11 

•32 

•58 

1-26 

4.34 

•37 

'42 

'42 
•42 


Diabetic  Koiruisg. 


02-24 
92-38 
92-55 

92^2G 
1)2-52 


81>'2d 


•28 

•51 

2-19 

•30 

•36 

•75 

2^78 

•22 

•37 

•35 

■52 

2-13 

•25 

•48 

•86 

2-43 

•24 

•37 

•57 

•51 

2-05 

•18 

•65 

1-22 

1-64 

-36 

•37 

EuasiAia  Kouaiiss. 


.92 

•34 

2^32 

•OS 

•32 

•06 

3^95 

•46 

■38 

'      •iS 

•33 

2^17 

•07 

•48 

•31 

3^08 

•49 

•36 

•57 

•33 

203 

•07 

•63 

•56 

2-45 

•49 

•35 

1  day  old. 
8  days  old. 
22  days  old. 

1  day  old. 
8  days  old. 
22  days  old. 

1  day  old. 
8  days  old, 
22  days  old. 
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With  regard  to  samples  wluch  come  under  the  head  of  "  Sundries,"  I  wish  only 
to  mention  that  I  have  examined  a  number  of  the  powders  which  are  bo  widely 
advertised  and  recommended  as  milk  preservatives,  and  invariably  found  them  to  contain 
boracic  acid.  A  liquid  called  **  Anti-Bacterion,"  and  recommended  for  cleaQfiuig 
purposes,  consisted  of  a  twenty  per  cent,  solution  of  impure  aluminium  sulphite* 


ON    THE 


IN    FATS. 
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ESTIMATION    OF    GLYCERINE 

By  Otto  HguNEn. 
Read  at  the  MeHlntji  February  Mi^  1887 
In  the  publication  of  the  principle  upon  ivbich  the  method  to  be  Jeaci*ibed  in  the  follow- 
ing paper  is  baaed,  I  have  quite  recently  been  forestalled  by  L,  Legler  (Analyst,  January 
18S7),  and  I,  therefore^  cannot  lay  any  claim  to  originality,  But  as  I  operate  in  a  manner 
quite  different  from  thai  adojited  by  Legler — his  process  being  only  appKcable  to  some 
what  concentrated  glycerine  liquor,  whilst  I  am  enabled  to  determine  the  glyceri 
in  even  the  most  dilute  solutions- — I  venture  to  lay  a  description  of  it,  and  of  reeul 
obtained,  before  the  members  of  the  Society.  A  portion  of  my  investigation  is,  furthi 
more,  of  general  importance,  and  concerns  all  methods  of  glycerine  estimationj  since  it 
treats  of  the  question  of  the  volatility  of  glycerine  wnth  aqueous  vapour. 

Glycerine  decomposes,  on   treatment  with  bichromate  of  potassium  and  sulphu] 
add,  into  carbonic  add  and  water.     Legler  weighs  the  carbonic  acid,  or  rather  the  L 
of  carbonic  add,  in  an  ordinary  carbonic  acid  apparatus,     Messrs.   Cross  and  Be^ 
{phcmicid  Ntv^s^  Vol.  5G,  p,  2)  measure  the  volume  of  the  gas  evolved 

It  is  evidont  that  both  these  modifications  require  limited  bulks  of  fluid,  and,  ih* 
fore,  exclude  the  estimation  of  glycerine  in  very  dilute  solutions,  such  as  are  obtained 
the  analysis  of  fat — the  washings,  in  fact,  of  the  insoluble  fatty  acids. 

The  process  which  I  have  described  (Analyst,  XII,  February)  for  the  estimation  of 
methyl  in  the  presence  of  Qthylakx)hol,  and  which  consists  in  the  measurement  of  the 
quantity  of  bichromate  reduced,  is,  as  I  hope  to  show,  particularly  suitable  for  the 
analysis  of  such  washings. 

One  pari  of  glycerine  requires,  for  complete  oxydation,  7*486  parts  of  potassii 
bichromate^ 

Sduiiona  required, — (L)  Bichromate,  containing  in  each  litre  about  80  grammes  of 
bichromate  and  150  c.c.  of  strong  sulphuric  acid.  The  exact  value  of  the  solution 
should  be  ascertained  by  titration  with  8olut:oas  of  known  weights  of  iron  wire* 

2.  Ferrous  and  ammonia  sulphate  containing  about  120  grms.  per  litre.  ■ 

3.  Bichromate  ten  times  more  dilute  than  the  above. 

The  ferrous  solution  is  exactly  standardised  upon  the  chromate  solution,  and  thi 
glycerine  value  of  the  chromate  (contents  of  KjOJ^j  divided  by  7*486)  is  calculated. 

The  chromate  solution  used  in  my  experiments  standardised  as  follows ; — 

28412  grm^.  iron-wire -^  2*8327  pure  iron,  required  33*94  c.c.  bichrome.  1  c.c. 
•07333  bichrome,  or  009796  glycerine. 

2-7078  grms*  iron-wire  ^  2*6997   iron   used  32*3  cc,  bichrom^  1  c.c*    =    *073 
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bicbrome  or  *000810  glycerine.     Avefage  1  c.c.  bichrome  =^  "07338  grms,  bichrome  or 
'0<*'J8n3  glj^cerine. 

Tt9t  Expcrimentis, — Glycerine,  specific  gravity  1-2572,  contalniDg,  according  toLenz'a 
laiiies,  Do'ti^  per  cect-  of  pure  anhydrous  glycerine — was  taken,  a  gohition  of  12*5798  grim?, 
per  litre,  corresponding  to  120200  grma.  of  pure  glycerine,  being  used.  25  c.c.  of  thia 
solution,  equal  to  '3005  glycerine  were  taken  in  eacb  of  the  following  experiment?. 

25  c,c  beated  with  40  c.c.  bichroioate,  without  further  dilution  for  two  hours  to  near 
the  boiling  point :  30-41  e.c.  bichromate  were  consumed,  corresponding  to  *2D81  grms. 
gkcefine,  or  99 -2  per  cent,  of  the  glycerine  taken. 

25  cc,  heated  with  bichrome  and  25  c.c.  strong  hydrochloric  acid  for  one  hour, 
cofnsiimed  31*16  c,c.  bichrome,  equal  to  '30546  grms.  or  101  *G  per  cent. 

25  ex.,  diluted  with  500  c.c.  of  distilled  water,  reduced  in  three  hours  23^93  g.c. 
bichromate,  equal  to  *2345S  grm,  or  78*  1  per  cent  of  glycerine. 

The  aame  quantity,  diluted  with  500  c.c.  of  water,  plus  25  c.c.  strong  hydrochoric  acid, 
heated  for  one  hour,  reduced  22-3  ac*  bichrome,  indicating  -2186  grms.,  or  727  percent, 

25  c.c,  diluted  with  500  c.c.  of  water,  plus  25  c.c,  sulphuric  acid,  consumed  in  one 
hoar  20*34  ex,  bichrome,  —  '2876  grm^.,  or  95 '7  per  cent,  of  the  glycerine  taken. 

Conditions  the  same  aa  in  the  previous  experiment,  only  the  heating  continued  for 
two  hours.  Bichromate  consumed  29*89  c.c.  ^  -2930  grms,,  or  97*5  per  cent,  of 
glycerine  taken. 

25  c.c.  were  diluted  to  about  300  c.c,  the  solution  evaporated  to  about  one-half  upon 
the  water  bath,  and  then  heated  with  25  cc.  strong  sulphuric  acid  and  chromate.  After 
iwa  boors  30-54  cc  bichromate  were  found  to  be  reduced,  corresponding  to  *2054  grms.  ^ 
or  99^6  per  cent,  of  glycerine.  fl 

In  a  similar  experiment  the  diluted  solution  was  vigorously  boiled  down  over  the 
nftkfid  flame  to  about  one  half  (the  basin  being,  of  course,  covered  with  a  dock  gla^s  to 
prevent  loss  by  spurting),  and  heated  for  two  hours  with  sulphuric  acid  and  bichromate. 
Tound  -2961  grms.  or  98*5  per  cent,  of  the  glycerine  taken. 

In  a  precisely  analogous  experiment  10  cc.  of  strong  alcohol  were  added  to  the 
water,  before  boiling,  over  the  naked  flame.  After  two  hours  3033  cc.  of  chromate  were 
reduced,  equal  to  *2973  grms,  or  08' 9  per  cent,  of  glycerine  found. 

The  alcohol  experiment  repeated,  but  the  fluid  concentrated  on  the  water  bath^  an 
amonnt  of  bichromata  was  reduced  corresponding  to  107*6  per  cent,  of  glycerine.  An  odour 
of  nldehyde  was  perceptible  during  the  oxidation. 

Beductiatis. — From  these  test  experiments  the  following  conclusions  can  be  drawn. 

1*  In  a  fairly  concentrated  solution  glycerine  is  quantitatively  oxidised  by  acid 
hidiromate. 

2*  In  a  very  dilute  solution  the  oxidation  is  not  complete  even  after  many  hotira' 
healing.  I 

3.  The  addition  of  hydrochloric  acid  does  not  materially  help  cxidation* 

4.  In  solutions  containing  about  10  per  cent,  of  strong  isulphuric  add  the  oxidation  is 
eoiDplete  after  two  hours,  even  in  exceedingly  dilute  solutions  (*6  glycerine  per  1000 of  fluid). 

$♦  Frum  &nch  dlluU  soluilons^  tjUjctrlne  dcMti  wo/,  as  is  comntQnly  assumed^  volatili$e  on 
t^ftrrnifftiiut!  Ih^  fluifl^  be  It  on  the  vxdtr  hatJi  or  ocvr  the  naled Jlanic, 
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6.  Should  alcohol  be  present  it  is  completely  volatilified  by  vigorously  boiling  the  0uijH 
diwn  to  one  half,  but  not  on  the  water  bath.  ^ 

The    non-volatility   of    glycenne   from   dilute   solations  m&y   further  be   readily 
demonstrated  by  distilling  from  a  large  retort  500  c.c.  of  water,  containing  about  -3  grm&, 
of  glycerine,  catching  the  first  *230  c.c.  of  the  distillate.     This  distillate  does  not,  even 
heating,  decolourise  more  than  a  few  drops  of  a  dOute  permanganate  solution,  such  m  \ 
used  ID  water  analysis. 

iMethid  for  Estimating  Glycerine  in  Fats, — Saponify  about  3  grms,  of  the  fat  witl 
alcoholic  potash  ;  do  not  drive  off  all  the  alcohol,  lest  glycerine  should  volatilise  from  the 
concentrated  solution,  but  dilute  to  about  200  c,c.  j  deoompoee  the  soap  vdih  dilute  sul- 
phuric acid,  filter  ofi^  and  estimate  insoluble  fatty  acids  as  usual.  Vigorously  boil  the 
filtrate  and  washiDgs  (amounting  to  about  500  c.c.)  in  a  covered  beaker  or  basini  down  to 
one-halfj  add  25  c.c.  strong  sulphuric  acid  (suitably  diluted)  and  50  c,c*  standard  bichro* 
mate.  Heat  to  near  boiling  for  two  hours,  and  titrate  back  the  excess  of  bichroma 
with  excess  of  ferrous  sulphate,  and  ultimately  the  latter  with  decichromate  us 
ferricyanide  as  indicator.  Calculate  from  the  chromate  consumed  the  amount  and 
centage  of  glycerine. 

Finally,  I  will  add  a  few  results  obtained  on  applying  the  method  to  a  few  fats : 

Olive  oil  _  .  .  . .  ..      10-26  per  cent,  glycerine. 

Cod  hver  oil   .  ,  , .  . .  . .      0*87  per  cent. 

Linseed  oil     ...  . .  . .  . .      \i\'2.\  and  10-20  per  cent* 

Butterine        ,  ,  . .  . .  . .      10*01  per  cent. 

Butter  ,  ,  .  .  .  . .      i2'40  and  11-96  per  cent. 

Of  course,  I  am  fully  aware  that  other  substances,  should  they  be  present,  mJ^H 
reduce  bichromate  as  well  as  the  glycenne  does.     Tbe  analgous  objection  applies  to  I>r 
Muter's  and  Mr.  Fox's  processes  ;  I  have,  however,  convinced  myself  that  soluble  fatty 
acids,  like  butyric,  do  not  act  upon  bichromate,  nor  do  fatty  acids  of  higher  molecular  value. 
The  method  may  not  be  theoretically  perfect,  but  it  may  commend  itself  for  it 
simplicity  and  mpidity  in  cases  of  fluids  which  cannot  contain  anything  but  glycer 
and  soluble  fatty  acids. 


>r  it^ 

arinfl 


Note. — I  here  correct  two  errors  that  have  crept  into  my  paper  on  methylalcohol, 
Dr,   Dupr^  did  find  '58,  not  *42   per  cent,  of  methylalcohol,  for   10  per  cent,  of 

methylated  spirit. 

The  ferrous  sulphate  solution  employed  contains  120,  not  240,  grammes  of  iron  and 

ammonia  sulphate  per  litre. 


A  COl^ENIEKT  APPARATUS  FOR  SUGAR  ESTIMATION. 
Bv  Alfred  W,  Stokes,  F.0.8. 
Ik  the  discussion  that  ensued  on  the  reading  of  Dr.  Y ieth's  paper,  Mr.  A.  W.  Stokes,  F.CJ 
stated   that  the  method  he  had   used  to  verify  the  readings  of  Dr.  Yieth's  pol&risGO| 
was   that   desciibed    by  Mr.  Bodmer   and    himself   in  Tue   Analyst  (vol.  X.  p.  62]| 
Dr.  Pavy's  ammoniacal  cupric  solution  was  used.     A  greatly  improved  apparatus 
however,  employed ;  this  he  exhibited  to  the  Society.     We  give  herewith  a  drawing  of 
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itp^  noting  that  it  may  be  useful  for  other  colour  reactions.     It  consists  of  a 

one,  lateral,  half  of  which  is  of  opal  glass  to  show  more  sharply  the  divisions, 

mark  accurately  the  centre  of  the  meniscus.     From  thia  is  pendent,  by  a  short 

india-rubber  tubing,  a  flask  of  about  150  cc. 

capacity.     The  cork  used  is  of  india  rubber, 

with    two   perforations ;  into  one  of   these 

fits  a  short  glass  tube,  connected  with  tho 

burette  by  the  piece  of  tubing   mentioned 

above,  and    dipping  a  short   way  into   the 

llasky  where  it  is  drawn  out  to  a  moderately 

fine  point.     The  other  perforation  is  fitted 

with   a  tube   leading   oil'  to  two  Woulffe's 

bottles,  one  of  which  is  about  one-third  filled 

with  water. 

The  tube  between  the  dask  and  burette  is 
bist  compreesed  by  the  specially-devised 
0crew-tap  figured.  The  ordinary  spring- clip 
brings  the  fingers  too  close  to  the  i^me  to 
be  pleaaant ;  nor  does  it  allow  so  regular  a 
euccesaion  of  drops  to  fall«  Beliind  the 
Eask,  to  form  a  white  background,  is 
snranged  the  half  of  one  of  the  ordinary 
white,  opal  gas-globes.  By  this  white  light 
is  concentrated  on  the  flask,  and  an  admir- 
able background  formed.  The  method  of 
using  is  described  in  the  paper  referred  to 
abore.  The  results  obtained  agree  very 
dosely  with  those  of  the  polarisoope* 


burette 

and  to 
piece  of 


FURTHER  NOTE  ON  BOIVRETTB. 

By    FROFBssoa    J.    Campbell    Biiown,    D.Sc. 

Read  €U  tfie.  Meetmy^  Febrmiry  9  th,  1887. 

ts  addition   to  the  microscope  examination  with  a  ^  objective  in  good  daylight,  a  lower 

pOfWOTt  such  as  a  ^   objective,  with  the  polariser  and  analyser  placed  parallel,  and  with 

Klein's  quarts  pl&te  or  selenite  plate,  in    daylight  or  strong    lamplight,    brings  the 

ligneous   cells   into  marked  prominence,  and  enables  the  counting  to   be  done  on  a 

tolerably  large  field*     This  does  not  distinguish  between  the  cortical  cells  of  pepper  and 

poivrette  cells.     If,  however,  the  quartz  or  selenite  plate  be  removed,  and  the  polarieing 

and  analysing  Nicol  prisms  crossed,  any  power  from  a  |^  to   a  j  object  glass  in  good 

lamp-light  will  show  the  poivrette  cells  glittering  with  a  bluish  white  light,  while  the 

eortical  cells  of  pepper,  even   if  bleached,   show  a  yellowish- white  glitter.     The  final 

examination  should  be  made  with  a  ^,  or  better   ^,  in  good  daylight  without  polariser, 

♦  By  kindness  of  Editor  of  **Miflitk  Mechanic^ 
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Folio  wing  up  a  hint  received  from  a  friend,  I  have  fonnd  the  following  an  e&sj^ 
method  of  demonstrating  the  presence  of  poivrette  to  an  unskilled  person.     BoU  a 
portion  of  the  sample  in  water  to  which  a  little  caustic  alkali  has  heen  added,  dilute  tha^| 
thin  mud  with  much  water,  allow  to  stand,  and  pour  off  the  liquid  from  the  remaining^ 
solid  particlefi,  and  wash  two  or  three  times  hy  decantation*     The  yellow  particles  are 
poivrette,  the  dark  particles  are  husk.     If  any  particles  of  hieached  husk  cells  slightl^fl 
resemble  the  poivrette,  they  may  be  distinguished  by  their  softness  and  by  the  microscope." 

Liverpool,  4  th  February,  1887. 

Conclitmm  of  tlui  Sotdett/s  PrQceedin^s, 
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ESTIMATION   OF   MANGANESE    BY    PRECIPITATION    WITH    MEHCXJIilC 

OXIDE  AND  BROMINE.^  fl 

By  C.  Meineke.  ^^ 

In  his  excellent  treatise  on  the  separation  and  estimation  of  manganese  Volhard  gives  a 
method  for  the  precipitation  of  the  name  by  means  of  mercuric  oxide  and  bromine  from 
its  nitric  or  sulphuric  acid  solution.  His  process,  however,  has  attracted  little  notice. 
He  dcHcribed  and  explained  it  a»  follows  i — The  precipitation  of  manganese  as  peroxide  hy 
chlorine  or  bromine  is  accompanied  by  the  formation  of  hydrochloric  or  hydrobromillB 
acids,  which  would  again  dissolve  the  peroxide  if  no  alkaline  acetate  were  added," 
The  liberated  acetic  acid  is,  however,  not  strong  enough  to  prevent  precipitation 
of  other  oxides,  for  instance,  manganous  oxide.  If,  however,  a  solution  of  manganouB 
sulphate  or  nitrate  in  nitric  acid  is  heated  with  argentic  nitrate,  and  mixed  with  chlorine 
or  bromine,  all  the  manganese  separates  as  peroxide.  It,  of  course,  contains  argentic 
chloiide  or  bromide,  but  is  perfectly  free  from  other  metals. 

A  solution  of  mercuric  chloride  evolves  no  chlorine  when  heat-ed  with  sulphuric  acid 
and  manganic  peroxide.  Instead  of  using  silver  we  may  therefore  use  the  mercui  ic 
nitrate,  which  has  the  advantage  of  not  forming  an  insoluble  chloride.  The  not  too 
dilute  solution  of  the  manganese  solution  is  mixed  with  nitric  add  and  heated  to  boiling 
with  a  little  pure  mercuric  oxide,  then  mixed  with  chlorine  or  bromine  water  till  the 
iloid  turns  reddish.  This  is,  however,  not  always  readily  noticed.  To  see  if  precipita* 
lion  is  complete  allow  to  settle,  and  see  whether  more  chlorine  water  will  produce  an; 
further  turbidity.  A  solution  containing  in  50  c.c.  alxjut  '5  grm.  of  manganous  sulphate^ 
boiled  Tvith  20  cm,  nitric  acid  and  about  1  grm,  of  mercuric  oxide,  is  generally  completely 
precipitated  by  the  bromine  in  twenty  minutes.  If  copper,  cobalt,  nickel,  zinc,  alkaUne 
earths,  or  alkalies  were  present  the  precipitate  must,  after  filtering  off,  be  rediBsolved  and 
once  more  precipitated.  The  peroxide  is  either  ignited  and  weighed  as  manganoeo-manganic 
oxide,  or  dissolved  in  hydrochloric  acid  and  evaporated  with  sulphuric  acid,  and  finally 
weighed  as  manganous  sulphate.  Volhard  gives  the  following  test  analysis  ;  50  c»c.  of 
a  solution  of  manganous  sulphate,  containing  'SCI 5  gramme,  to  which  was  added  ^2  gramme 
of  cobaltous  sulphate,  gave  in  two  experiments  -2618  and  -2610  gramme  of  manganoua 
aulpliate,  which  proved  to  be  perfectly  free  from  cobalt. 

My  own  experiments  have  been  conducted  with  weaker  solutions,  such  as  would 


THE  AKALY8T. 


49 


fairly  represent  a  filtrate  obtained  during  commercial  analysis.  The  FolutionB  measured 
about  250  c,c.  and  contained  0933  and  '3732  manganese.  After  acidifying  and  adding 
mercuric  oxide,  then  boiling  with  bromine,  the  liquid  remained  at  first  quite  clear,  and 
only  after  prolonged  boiUng  a  slight  turbidity  formed.  If  I  added  coarsely  powdered 
mercuric  oxide  this  got  coated  with  nmnganie  peroxide.  However,  the  separation  was 
not  complete  until  a  real  excess  of  mercuric  oxide  was  added,  and  the  acid  completely 
neutralised. 

Further  experiments  showed  conclusively  only  mere  traces  of  zinc  are  oo-pre* 
cipitated  with  the  manganese,  but  it  is  of  the  greatest  importance  that  the  mercuric  oxide 
and  the  bromine  are  free  from  iron ;  then  this  metal  has  a  great  tendency  to  combine 
with  the  peroxide,  and  even  strong  nitric  acid  fails  to  remove  it. 

To  exactly  ascertain  the  quantity  of  co-precipitated  zinc  I  took  15  c.c  of  solution  of 
manganous  nitrate,  containing  *0933  of  the  metal,  added  some  zinc  nitrate,  diluted  up  to 
250  cc,  heated  to  boiling,  and  added  lixiviated  mercuric  oxide  and  bromine  water  until 
the  liquid  appeared  faintly  red.  After  decolourising  with  a  few  drops  of  spirit  the 
precipitate  was  filtered  oft  and  washed.  A  portion  of  it  obstinately  adhered  to  the  sides 
and  was  dissolved  in  a  little  hydrochloric  acid,  and  treated  with  bromine  water  and 
ammonia.  The  precipitate  was  collected  and  washed  separately,  but  then  added  to  the 
chief  precipitate.  The  whole  was  weighed  as  manganoso-manganic  oxide.  The  following 
restilts  were  obtained  ; — 

First  experiment.     Plenty  (but  unknown  quantity)  of  zinc  nitrate. 

Impui-e  manganoso-manganic  oxide      . .      *1S32 

Including  ferric  oxide  . .  . ,  . .      *0020 

„         ainc  oxide     . .  . .  . .      *0015 

Difference         ,.  ,,  ..  .,     '1297  =*O034  pure  manganese. 

Second  experiment.     After  addition  of  7*5  gi-ammes  zinc  nitrate. 
Imjiure  manganoso-manganic  oxide      . .      '1348 
Including  ferric  oxide  . .  , ,  . .      '0024 

„         zinc  oxide     .  .  . .  . .      -0020 

Difference  , .  . ,  . .  . .      -1304  -  *0938  manganese. 

In  the  meanwhile  I  had  noticed  the  precipitate  was  scarcely  a ftected  bj  dOute  nitric 
add.     In  another  experiment  I  therefore  sti-ongly  acidified  with  nitric  add  and  kept 
boiling  for  five  minutes,  then  neutralised  the  free  acid.     As  the  solution  kept  reddish  no 
mangane^  coidd  be  in  solution   (except  the  trace  of  the  permanganate).     If  it  had 
ttimed  colourless  I  would  Irnve  been  obliged  to  add  a  little  more  bromine  and  mercuric 
oxide. 

Ueed  30  cc.  of  the  same  solution  and  17*5  grammes  of  zinc  nitrate* 
Obtained  impure  manganoso-manganic  oxide  *2630 
Including  ferric  oxide     ...  ...  ..     *0015 

,»  zinc  oxide      ..  ...  ,.      -0008 

Difference  . .  . .  . .      '2607  ^  '1877  manganese, 

or -0938  in  15  cc. 

The  addition  of  the  excess  of  nitric  acid,  therefore,  practically  prevents  the  oo  pre- 
cipitation of  the  zinc. 

The  same  manganefte  solution  was  used  for  further  experiment'^,  which  were  made  to 
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settle  the  question,  whether  the  manganese  was  really  precipitated  as  pure  peroxidej  and 
csould  be  estimated  by  determining  the  quantity  of  oxygen  it  contained. 

The  best  reducing  agent  for  manganic  peroxide  appears  to  be  oxalic  acid,  a£ 
this  can  be  got  absolutely  pure,  keeps  for  any  length  of  time  if  mixed  with  a  mineral^t 
acid,  and  can  be  accurately  titrated  with  permanganate.  When  I  treated  the  precipi-^ 
tated  peroxide,  first  with  nitric  acid,  to  remove  excess  of  mercuric  oxide,  and  then  with 
oxalic  acid,  I  was  disappointed  to  notice  a  white  precipitate,  which  gradually  dis- 
appeai^d  on  adding  the  permanganate,  but  still  proved  a  nuisance.  This  compound  is 
mercuric  oxalate,  manganic  peroxide  chemically  cjmbining  with  some  mercuric  oxide, 
The  sulphuric  acid  dissolves  this,  and  the  oxalic  acid  now  precipitates  the  insoluble 
oxalate.  I  therefore  mixed  the  oxalic  acid  with  hydrochloric  acid  instead.  And  thero 
is  not  the  slightest  objection  to  this  if  this  add  is  not  used  in  excessive  quantity.  For 
every  one  gramme  of  oxalic  acid  I  add  2  c.c.  hydrochloric  acid  of  TIO  sp.  gravity*  In 
titrating  back  the  excess  of  oxalic  acid  1  add  10  c.c.  dilute  sulphuric  acid  (I  — 1),  and 
20  c»c,  of  a  15  per  cent,  solution  of  manganous  sulphate.  The  end  reaction  is  then  very 
distinctly  visible.  S 

The  pi-ecipitated  manganic  peroxide  was  carefully  rinsed  off  the  filter,  back  into  the  "^ 
beaker,  and  the  filter  was  moistened  with  some  of  the  oi^alic  acid  (which  was  almost  saper^ 
fluous),  then  in  turn  well  washed  with  water.     In  two  experiments  the  following  residta 
were  obtained:— 

15  c.c.  of  the  solution  containing  '0933  gramme  gave  a  precipitate  absorbing  *2152 
oxalic  acid  =^  '0939  gramme* 

CO  c.e,  of  the  same  solution  ==*8 5 S  oxalic  add—  '3745  gramme. 

It  is,  therefore,  plain  the  manganese   really  precipitates  as  pur©  peroxide,  wl 
further  test  analyses  will  prove. 

(To  be  cajUtnued)* 


NITRITES    AND    NITRATES. 

By  a.  Percy  Smith,  F.C.S.,  F.I.C,  Rugby. 

Ik  the  C/ienmal  New^  for  January  23,  1885,  there  is  a  |iaper,  by  Mr.  R.  WarringtoOnJ 
on  the  various  methods  of  detecting  nitrous  add,  and  he  shows  that  Griess'  napthy lamina 
test  is  the  most  delicate  of  all,  being  able  to  detect  one  part  of  nitrogen  in  100  milUon 
of  water. 

I  have  lately  made  some  experiments,  in  order  to  ascertain  whether  the  total 
nitrogen,  as  determined  by  the  copper-dnc  couple,  agrees  with  the  sum  of  the  separate 
estimations  of  nitrogen  as  nitrites  and  nitrates. 

The  napthylamine  test  is  one  of  great  delicacy,  and  requires  great  care  in  ita 
application.     It  is  made  as  followa  ; — 

To  100  c,c.  of  the  water  add  five  drops  of  a  saturated  solution  of  sulphanilic  add,^ 
three  drops  dilute  hydrochloric  acid,  and  three  or  four  drops  of  a  saturated  solution 
napthylamine  hydrochlorate  ]    mix,  and  aUow  to  stand.      In  cold  weather  the  wai 
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lould  be  Blightly  warmed.  A  piak  colour  will  make  its  api^earance  in  the  liquid, 
rming  slowly  or  quickly,  according  to  the  amount  of  nitrite  present.  In  cases  of 
treme  dilution  the  maximum  effect  is  not  developed  in  less  than  half-an-hour.  Care 
U8t  be  taken  not  to  acidify  too  strongly,  as  in  such  case  nitrates  give  a  colour  reaction 
ith  the  napthylamine.     Amines  form  nitro-compounds  with  great  facility. 

To  determine  the  amount  of  nitrogen  represented  by  the  tint  produced,  take  lOc.c. 
of  a  solution  of  pure  pota^^isic  nitrite,  containing  01  milligram.  N,  dilute  to  100  ex.  with 
pure  water,  and  apply  the  teat  as  directed.  It  will  be  necessary  to  make  a  blank  test 
ith  the  distilled  water,  which  frequently  is  sufficiently  impure  to  give  a  decided 
louration.*  It  is  impossible  to  take  too  many  precautions  respecting  the  cleanliness  of 
the  apparatus  employed.  On  one  occasion  I  used  a  measuring  tube  which  had  been 
nding  on  a  shelf  for  some  time.  I  rinsed  it  thoroughly  at  the  sink,  but  the  colour 
\-eloped  in  that  tube  was  three  times  as  intense  as  that  given  by  the  same  water  in 
mother  tube*  After  cleansing  the  tube  with  acid,  a  fresh  determination  produced  a  fl 
frrect  result. 

The  standard  nitrite  solution  is  prepared  according  to  the  directions  given  in  the 
AnalysTi  vol.  VI.,  p.  38,  viz.,  from  silver  nitrite  decomposed  by  potassic  chloride.  B 

In  comparing  the  intensity  of  colour  in  the  two  tubes  it  is  not  sufficient  merely  to 
uoe  the  length  of  the  column  of  the  darker  liquid.  It  is  impossible  by  that  means 
lu-rive  at  any  agreement  in  tint.  The  darker  solution  must  be  poured  into  a 
measoring  glass,  and  successive  additions  of  water  made,  until  100  c.c.  (poured  back  into 
the  comparing  tube)  equal  in  tint  the  100  c.c.  of  solution  with  which  it  is  compared.  ^ 

I  estimate  nitrates  by  the  phenolsulphonic  acid  method  descHbed  in  my  paper,  ^^ 
Analyst,  vol.  X.,  p.  199.  In  that  paper  I  have  directed  five  drops  of  the  acid  to  be 
used.  This  amount  may  be  with  advantage  increased.  It  is  necessary  to  have  liquid 
enough,  when  the  dish  is  tilted,  to  run  over  the  residue  left.  The  dish  should,  at  the 
same  time,  be  heated.  The  ammonia  must  not  be  added  until  the  yellow  colour  is  fully 
developed.  H 

In  comparing  the  colour  produced  with  that  of  the  standard  solution,  it  is  prefer- 
te  to  pursue  the  same  method  employed  for  the  nitrites  determination,  although  it  is 
te  possible  to  arrive  at  a  correct  conclusion  by  reducing  the  quantity  of  the  darker 
liquid.  Still,  mistakes  may  be  made,  owing  to  differenrd  in  distance  from  the  eye,  and 
the  amount  of  liquid  which  refracts  the  light.  It  is  far  the  better  plan  to  compare 
equal  volumes* 

The  water  I  experimented  upon  contained,  by  copper*zinc  method,  4 '3 16  mg,  total 
per  litre. 

200  c*c.  were  evaporated  to  dryness  in  a  platinum  dish,  and  gave  3*07  mg.  N,  as 

^feratesy  per  litre* 

100  CO.  were  tested  for  nitrites,  and  gave  1*25  mg.  N  per  litre. 
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It  k  probable  that  the  N^O^  is  in  greater^  and  the  NjO|  in  le»«  than  the  proper 
quantity,  since  it  is  impossible  to  acidify  nitrous  without  forming  some  nitric  acid,  and 
the  evapomtion  necessary  in  the  nitrate  determination  may  have  an  analogous  effect. 
Future  experiment  must  decide  how  ffir  this  is,  or  is  not,  the  case.  ^| 

Medical  officers  of  health  would  find  the  napthylamine  test  useful  to  carry  with 
them  when  inspecting  sources  of  water  supply.  Three  small  bottles  and  a  dropping- 
tube  would  go  comfortably  into  a  waistcoat  pocket.  The  water  needs  no  concentration- 
The  chemicals  are  inezpenalve.  The  quantity  of  the  reagents  used  must  depend  ujK>n 
the  volume  of  water  tested.     If  a  small  test  tube  is  used,  one  drop  of  each  is  sufficient* 

The   final    result    of    the  action    of    e-ulphanilic  acid  and   a  napthylamine    upon, 
nitrous  acid  is  the  formation  of 

Azo  a-amidonapthalin-parab3Dzolsulphonic  acid 

N— =— — N 


NH, 


The  stages  of  the  reaction  are  :- 


(1)  The  action  of  nitrous  acid  on  sulphanilic  acid, 


NH. 

/^ 

\J 
SO,H 


gives  paradi  I zobenzolfiul phonic  acid       N 


K 


(2)  The  action  of  the  a  napthylamine  on  this 
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/^ 


V// 


/ 


SO, 


Nil 


KH, 


THE  ANALYST. 


53 


MONTHLY   RECORD   OF   ANALYTICAL    RESEARCHES    INTO  FOOD. 

Fat  Analtsis,  M,  Kketzschmar,  Chem.  Zeitung,,  vol.  10,  p.  1556, — ^In  esti- 
mating the  fat  in  milk,  or  other  fat-containiEg  liquidB,  hj  the  method  of  evaporating  to 
dryneas  a  weighed  quantity,  mixed  with  gypsum,  in  a  porcelain  or  platinum  dish,  and 
extracting  the  powdered  residue  in  an  extraction  apparatus,  some  diMeulty  is,  as  a  rule, 
experienced  in  the  removal  of  the  dry  masa  from  the  dish.  The  author  recommends 
the  following  simple  method  of  obviating  this  difficulty.  A  piece  of  tin  foil,  about  1 4  8  cm. 
square  (and  of  a  thickness,  such  that  the  whole  weighs  about  2*4  gr.),  is  laid  over 
and  presaed  into  the  dish  (if  20  c.c.  of  fiitid  are  ui^ed,  a  dish  of  8*7  cm.  diam.  is 
convenient).  The  right  thickness  of  foil  is  rather  important.  A  ball  of  cotton-wool 
or  a  similar  material,  the  diameter  of  which  is  slightly  greater  than  that  of  the  dish,  is 
employed  for  pressing  in  the  foil*  The  edges  of  the  foil  are  bent  down  over  the  sides  of 
the  dish.  The  gypsum  ia  then  spread  out  in  the  dish  with  a  pestle,  so  as  to  leave  a 
hoUow  space  in  the  centre  to  receive  the  milk.  This  is  run  in,  allowed  to  eoak  into  the 
gypeum,  and  evaporated  to  dryness,  without  stirring  up  the  mass.  (Sand  should  not 
be  used  instead  of  gypsum,  as  the  results  obtained  are  too  low.)  When  dry,  the  whole 
is  lifted  out  of  the  dish,  rubbed  up  in  a  mortar  (the  foil  as  well),  and  the  powdered 
\  extracted  in  the  extraction  apparatus,  F,  W*  T*  K . 


Microscopic  Detection  op  Colouring  Matter  ik  Sausages.  Dr.  Otto  Scbweissincjeh. 
Pharm.  Oenti.  vol.  xxvii.,  p»  441.* — It  is  a  well-known  fact  that  a  number  of  sausage 
factories  colour  their  sausages  with  magenta.  The  latter  is  detected  by  cutting  up  the 
■ausage  into  small  pieces,  extracting  with  alcohol,  evaporating  the  extract  down,  and 
fixing  the  colouring  matter  on  wool,  either  directly,  or  after  taking  it  up  with  water. 
In  the  following  the  author  shows  that  this  test  is  not  suilicient,  and  that  iu  cases  where 
it  does  not  show  the  presence  of  extraneous  colouring  matter  the  microscopic  investiga- 
tion of  suspected  portions  should  be  resorted  to.  The  alcoholic  extract  from  a  sausage 
which  the  author  had  to  examine  showed  not  the  slightest  trace  of  a  red  colouring 
m&tier.  However,  the  fact  that  a  freshly-cut  surface  did  not  get  paler  on  drying,  but 
retained  its  fine  red  colour  was  very  suspicious.  He  accordingly  pressed  out  a  few  par- 
ticles on  a  glass  slide,  and  on  examination  under  the  microscope  portions  of  the  tissue 
were  observed  to  be  of  a  bright  red  colour,  similar  to  that  of  magenta,  and  perfectly 
distinct  from  that  of  hfemoglobin,  for  even  in  the  perfectly  dark  pieces  of  fresh  or  mor- 
tified flesh  the  haemoglobin  haa  a  pale  and  yellow  appearance.  I)r,  Johne  ascertained 
that  in  the  above  case  it  was  principally  the  connective  tissue  which  >\'as  coloured, 

A  quantity  of  the  intensely  coloured  portions  were  treated  with  alcohol  and  amyl- 
alcohol,  but  the  colouring  matter  could  not  be  exti*acted  either  by  warming  or  allowing 
the  mixture  to  stand  for  some  days.  Caustic  soda  solution  produced  complete  decolouii- 
satioQ  ;  sulphuric  acid  gradually  changed  the  deep  red  colour  into  orange.  The  author 
believes  that  the  colouring  matter  is  probably  a  tan  colour*  F.  W,  T.  K, 

H    MONTHLY  RECOED  OF  ANALYTICAL 

^H       Method  for  Distinguishing  Castok  Oil 

^BufKENEB.  Chem,  Zeit.,  vol.  10,  p.  1,500. — The  experiments  were  carried  out  with  the 
Hbject  of  finding  a  suitable  method  for  customs  purposes.  A  100  c.c,  glass  cylinder  of 
25  mm.  diameter,  is  provided  with  a  10  or  60  c.c.  mark  (measured  from  the  bottom). 
The  oil  is  run  in  to  the  10  e.c.  mark,  and  the  tube  is  then  filled  up  to  the  GO  c.c,  mark 
with  spirits  of  wine  (-829  sp,  gr.).  Ali^olute  alct*hol  cannot  be  employed,  but  at  IT'S*"  C 
f pints  of  wine  of  '329  sp*  gr«  dissolves  castor  cil  in  almost  every  proportion,  the  other 
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oUg  only  slightly.     The  tube  is  closed,  well-shaken,  and  the  mixture  examined  after . 
standing  two  or  three  minutes.     Pore  castor  oil  gives  a  clear  solution.     But  even  with  101 
per  cent,  of  other  oils  (olive,  sesam,  Unseed,  cottonseed,  rapeseed  oils)  a  turbidity  is  obtainedi 
at  the  normal  temperature,  which  does  not  disappear  even  above  20'  C.     Another  test, 
tried  was  the  following  : — On  treating  pure  castor  oil  with  sulphuric  acid,  a  product  (i 
sulpho-acid)  is  obtained,  which  gives  an  almost  perfectly  clear  solution  with  40  times  the 
quantity  of  water.     On  treatbg  other  fatty  oils  (such  as  sesam  or  olive  oil)  similarly,  1| 
very  milky  precipitates  are  obtained.     The  method  is,  however,  of  na  good,  aa  mixtttrefl'j 
of  80  per  cent  of  castor  oil  or  20  per  cent,  of  olive  or  sesam  oil,  treated  similarly,  «lso| 
give  almost  perfectly  clear  solutions.  F.  W.  T.  K. 


Estimation  of  Oocaike.     E.  K.  SguiBu,  M.D.     Ephemeris. — The  coca  leaves  ar 
ground  into  coarse  powder,  20  or  30  meshes  to  the  inch.     Of  this  powder  100  grams,  i^ 
moistened  with  100  c,c.  of  water,  containing  5  per  cent,  of  sulphuric  acid,  and  is  packed 
moderately  in  a  cylindrical   percolator,  and  fiercolated  to  500  c.c,   with  the  same  add" 
water  menstruum.     This  percolation  is  best  done  by  means  of  a  Sprengle  water  pump 
into  a  flask  marked  at  about  500  cc,  and  this  amount  of  percolate  will  generally  exhaust|^| 
the  coca  sufficiently,  even  when  the  leaves  are  of  the  thick  Bolivian  variety.     A  portion'^' 
of  the  stock  of  the  acid  water  used  is  then  balanced  against  a  portion  of  the   stock  of 
re -crystallised  carbonate  of  sodium,  and  it  will  generally  be  found  that  6  to  G'5  grams. 
the  crystals  are  required  to  saturate  100  c.c.  of  tbe  acid  water.     The  percolate  is  the 
measured  off  into  a  large  beaker  or  other  feimilar  ves£el,  and  50  c.c.  of  kerosene  added  to 
it,  and  the  whole  well  stirred  together.     Then  as  much  of  the  crystallised  carbonate 
sodium  is  added  as  would  saturate  the  percolate  if  it  was  all  acid  water,  the  sodium  salt 
being  added  little  by  little  w^ith  constant  vigorous  stirring.     In  order  to  precipitate  tha 
alkaloid  completely^  the  sodium  salt  is  required  in  considerable  excess,  and  the  difierence 
in  acidity  between  the  percolate,  with  its  large  percentage  of  extract,  and  the  acid  water 
gives  about  the  proper  excess.     The  kerosene  is  very  thoroughly  and  repeatedly  stirred 
into  the  mixture  during  four  or  £ve  hours  of  digestion,  and  is  then  separated  by  means 
of  a  separatory  funnel  or  a  small  syphon.     Then  25  c.c.  of  fresh  kerosene  is  added  to 
the  percolate  and  the  stirring,  digestion  and  sepiration  are  repeated  twice,  making  three 
washings  with  the  kerosene.     If  an  emulsion  should  form  between  the  percolate  and  th«^| 
kerosene  it  wiH  He  next  above  the  percolata  in  drawing  this  off,  and  should  be  drawtl^ 
off  into  a  separate  vessel   with  the  final  washing:     A  little  dry  tilter  paper  jjulp,  or  a 
little  asbestos  or  sand  stirred  into  this  emulsion  will  break  it  up  so  that  the  kerosene 
be  separated  completely,  when  it  is  added  to  the  larger  portion.     If  the  i>ercolate  and 
the  kerosene  be  shaken  together,  instead  of  being  stirred  as  above  directed,  all  or  nearlj 
aU  of  the  kerosene  w4ll  be  made  into  an  emulsion.     On  standing  two  or  three  days  this 
emulsion  will  separate  wholly  or  partially,  but  as  the  operator  can  never  tell  lieforehand 
whether  it  will  se^iai^ato  completely  or  only  in  part,  it  is  better  not  to  wait,  but  rathe 
to  separate  it  as  directed.     Then  by  stirring  rather  than  shakings  the  amount  of  emulsiou 
is  reduced  to  a  minimum,  and  if  the  stirring  be  well  done,  the  percolate  is  washed  fr 
from  alkaloid,  and  this  latter  is  practically  all  held  dissolved  in  the  kerosene.     But  if 
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operator  wants  to  be  assured  that  he  has  washed  out  all  the  alkaloid  from  the  perco- 
late, let  him  add  to  the  latter  about  two  grams,  more  of  carbonate  of  sodium  and  25  c.c* 
of  ether  and  again  stir,  or  shake  and  separate.     The  residue  left  on  the  evaporation  of 
thia  ether  should  give  no  cocaine  impiression  on  the  tongue,  nor  any  saturating  power  to 
a  ^fWj  minute  quantity  of  very  dilute  acid.     The  100  c.c.  of  kerosene  holding  the  alkaloid 
in  eolution  Is  then  shaken  vigorously  in  a  separator  thi-ee  times — twice  with   lO  c.c.  of 
the  add  water,  and  the  third  time  with  5  c.c.  of  water.     This  washes  out  practically  all 
the  alkaloid  as  sulphate,  and  leaves  the  kerosene  ready  for  another  assay.     To  the  25  c.c* 
of  solution    of    sulphate    of  cocaine  contained   in   another   separator    10    c»c.  of  ether 
is  added,  well  shaken,  and   then  a  moderate  excess  of  crystals  of  carbonate  of  sodium. 
After  the  eflTervescence,  this  is  well  shaken,  and  the  ether  separated.     The   solution  is 
again  washed  twice  with  10  c.c.  more  of  ether  each  time.     All  the  ether  ia  then  collected 
e&tirely  free  from  even  a  fraction  of  a  drop  of  the  solution,  in  a  beaker  of  at  least  three 
times  the  capacity  of  the  ether.     From  this  the  ether  is  evaporated »  and  the  alkaloid  is 
■^ft  In  the  condition  of  a  light  amber-coloured  varniiih  on  the  bottom  and  side^.     If  a 
V^^ygiJe  be  used  instead  of  a  beaker,  or  if  too  small  a  beaker  be  used,  the  ethereal  solution 
b  liable  to  creep  over  the  edges  and  be  lost.     As  soon  as  the  beaker  is  free  from  the 
odotir  of  ether,  it  may  be  weighed,  and  the  tare  subtracted  will  give  the  weight  of  cocaine 
obtained  from  the  100  grams,  of  coca.     This  weight  varies,  in  the  writer's  experience, 
between   a  few   milligrams.,  which  is  called  o,  and   *8D2  grms.  equal  to  '892  p.c.,  the 
kt^JMBfc  result  yet  obtained.     If   the  beaker,  with  its  varnit^h-like  coating,  be  set  aside, 
there  will  appear,  in   a  longer  or  shorter  time — generally   within  five  or  six  hours — 
minute  centers  of  crystallisation,  and  these  will  slowly  extend  untO  within  24  or  48  hours 
the  whole  varni^h-Uke  coating  will  be  converted  into  a  white  crystalline  crust.     This 
erystalliaation  takes  place  without  any  discoverable   change  in  weight  when  the  beaker 
b  kept  on  a  balance  sensitive  to  one-tenth  of  a  milligram.  W,  H.  D. 
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MONTHLY   KECORD   OF   GEKEKAL    RESEARCHES   IN   ANALYTICAL 

CHEMISTRY. 

rRiBUTinNS  TO   Forensic  Chemistry.     By  Pkofessor  G.  Dragendorff.     Pharmac.' 
hr,  /.  liufialand, — ^The  author  reports  the  results  of  investigations  made  under 
rvifiion  with  a  number  of  drugs  more  or  less  employed. 

JMt^thn  of  C/*/om/. ^Having  previously  shown  that  chloral  hydrate  may  be  ab- 
fifiicted  from  aqueous  solutions  by  agitation  with  ether  and  acetic  ether,  Dragendorflf 
recommends,  liased  upon  the  researches  of  Baron  Tiesenhausen,  the  treatment  of  urine, 
Brst  with  petroleum-ben/in,  then  with  ether,  when,  on  evaporation  of  the  latter  solvent, 

bloral  hydmte  is  left  behind.  Other  organic  mixtures,  such  as  the  contents  of  the 
re«|uire  to  l^e  acidulated  with  diluted  sulphuric  acid,  and  macerated  for  a  day 
wtih  three  volumes  of  strong  alcohol ;  the  tiltrate  is  evaporated  spontaneously  until  the 
akohol  has  been  volatilised,  when  the  af]ueous  reddue  will  yield  fat,  etc.,  to  petroleum- 
beoxiiif  and  subsequently  cliloral  hydrate  to  ether.      Blood  and  organs  containing  much 
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blood  retain  the  chloral  within  the  coagulutu,  in  which  it  is  l>est  recognized  liy 
production  of  chloroform  on  distilling  with  sodium  hydrate.  0*005  gm.  chloral  hyi 
1D*7»  ^y  these  processes,  be  readOy  recognized  in  from  75  to  100  c.c.  of  mixture. 

The  most  suitable  reactions  for  the  recognition  of  dUoral  hydrate  are  the  fonowiog:— 
The  dry  chloral  hydrate  is  warmed  with  alcoholic  goda  solution  and  a  little  pu 
aniline  ;  the  odour  of  isonitril  is  still  distinct,  though  faint,  with  1-60,000  gm.  of  chloi 
hydrate. 

Heat  to  50*^0.  the  hydrate  with  1    or  2   drops  of  concentrated  aqueous  pol 
solution,  and  a  little  naphthol ;  the  blue  colour,  produced  also  with   chloroform,  is  re- 
cognized with  1-24,000  gm*  of  chloral  hydrate. 

Experiments  with  animals  show  that  chloral  hyda-ate  is  rapidily  eliminated  and 
transformed  into  products  which,  like  urochloralic  acid,  do  not  show  the  reactions  of 
chloral  hydrate, 

Detection  of  PhmoL — ^Experiments  were  made  by  Dr.  Woldemar  Jacobson  for  the 
purpose  of  isolating  and  recognising  phenoL  The  organic  mixtures,  100  ocm.^  were 
macerated  for  a  day  with  400  ccm.  of  alcohol,  the  filtrate  was  freed  from  alcohol  by  dis- 
tillation at  a  low  tempemture  and  under  reduced  pressure,  the  aqueous  residue  filtered, 
agitated  with  a  Little  petroleum  benzin  for  the  separation  of  fat,  and  then  repeatedly 
shaken  with  benzol,  which  solvent  was  evaporated  in  watch-glasses.  The  following 
reactions  were  employed  : — 

Bragendorff's  Method — The  residue  was  left  in  contact  at  ordinary  temperatures  with 
solution  of  mercuric  nitrate,  containing  a  little  nitrcus  add  ;  the  red  colour  appears  in 
half-an-hour  with  1  phenol  in  100,000  mixture* 

Jacquemin's  Method — Dissolve  3  drops  of  colourless  aniline  in  50  ccm.  of  water. 
Dilute  5  or  10  diops  of  this  solution  with  5  ccm.  of  water,  and  add  sufficient  solution  of 
sodium  hy|>ochlorite  (1  sodium  carbonate  ;  1  chlorinated  lime;  10  water;  filter),  until  a 
distinct  violet  or  brown  colour  Is  produced.  Add  of  this  freshly  prepared  mixture  to 
the  phenol,  previously  mixed  with  ammonia,  until  the  liquid  is  col  our  od  violet  or 
brownish,  when  in  a  short  time  in  the  presence  of  phenol  (1  :  50,000)  the  colour  wi] 
change  to  blue,  or  with  less  phenol  (1 :  100,000)  to  green* 

Landolt'd  Reaction — Cloiitta  and  Schitr  have  shown  that  the  crystalline  precipitai 
with  bromifie  is  still  obtained  in  solutions  of  phenol  diluted  to  the  proportion  1  :  100,00* 
In  separating  small  quantities  of  phenol  from  animal  matter,  Jacobson  obtained  ami 
phouB  precipitates  with  bromine,  which,  after  drying,  dissolving  in   alcohol,  and  ovapo-' 
rating  slowly,  yielded  the  characteristic  groups  of  needles.     Minute  quantities  of  phenol 
are  best  dissolved  in  little  water,  and  then  exposed  to  bromine  vapours. 

Dekction  of  ThaUine, — Blumenbach  found  that  thallin©  is  not,  or  only  in  t\ 
taken  up  by  agitating  acidulated  aqueous  solutions  with  benzin,  benzol,  chloroform^  or 
ether,  but  is  dissolved  from  ammoniacal  liquids  by  these  solvent^',  however  only  sparingly 
by  petroleum-ben zin.       Distinct  reactions  could  be  obtained   by  this  treatment  wit! 
0  001  gm.  of  thalline  in  100  ccm.  of  urine  ;  from  a  similar  amount  of  blood   or  food- 
mixture  the  reactions  were  faint,  but  with  0005  gm.  were  distinct.     The  green  col 
produced  by  ferric  chloride  is  distinct  in  solutions  1 :  10,000,  and  still  recognisable  in 
dilutions   1  :  100,000.     A  green  colour  is  also  produced  by  gold  chloride,  silver  nitrate. 
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ehrcmic  acid,  chlorine  water,  and  mercuric  nitrate^  and  in  acid  solutions  also  by  cblori- 
Qftied  lime  and  potassium  ferrocyanide.     Iodine  colours  it  dark  brown,  then  dingy  green  ;  J 
pl&linic  chloride  yellowiBh-green ;  and  a  red  colour  is  produced  by  warm  fuming  nitric ■ 
acid,  by  sulphuric  and  nitric  acids,  and  by  sugar  and  sulphuric  acid.     The  solutions  of  ^ 
jylhalline,  if  not  too  dilute,  yield  precipitates  with  (he  usual  reagents  for  alkaloids.  ^ 

^H         Given  to  animals  by  the  stomach  or  subcutaneoualy,  thaliine  caused  a  dark  colon ra-  H 
tiou  of  the  urine,  which  contained  very  little  unaltered   thalHne,  but  after  acidulation 
yielded   to  benzin,  benzol,  etc.,  a  derivative,  coloured  green  by  feme  chloride ;  aft^r 
precipitating  the  phosphoric  add  with  a  few  drops  of  ferric  cbloride  the  filtrate  yields 
with  more  ferric  chloride  the  red  colour  observed  by  Jaksch, 

DtUclt&n  of  Antipt/rine. — Blumenbach  recommends  treating  the    aqueous  infusions 
with  petroleum-benzin,  and  after  the  addition  of  ammonia  with  benzol,  chloroform,  or 
amytic  alcohol,  when  very   distinct   reactions  will  be  obtained  with  O'Ol  or  O-OOS  gm., 
_    and  faint  reactions  with  0*001  gm,  of  antipyrine  in  100  ccm.  of  organic  mixtures* 
Bp         The  alkaloidal  reagents  produce  precipitates  in  not  too  diluted  solutions  of  anti- 
■    pyrine,  and  ferric  chloride  gives   in  neutral   solution    1  :  1,000  a   dark  brown  colour, 
1  :  10,000  a  light  brown,  and   1  :  50,000  a   light   yellow  colour.       Fuming   nitric  acid 
colours  dry  antipyrine  dark  red,  and  in  liquids  green,  recognisable  in  solutions  1 ;  10,000, 
The  solution^  mixed  with  concentrate  sulphuric  acid  and  warmed  with  a  little  fuming 
mtric  acid|  becomes  deep  red. 

Observations  with  animals  prove  that  antipyrine  is  rapidly  absorbed,  and  for  the 
next  eighteen  to  twenty -four  hours  may  be  detected  in  the  urine ;  but  only  for  a  few 
houiB  in  the  different  organs.  On  the  other  hand,  antipyrine  was  found,  after  putrefac- 
tion of  two  weeks,  in  all  organs  of  animals  that  had  been  killed  about  two  hours  after 
swallowing  the  chemical,  or  receiving  it  by  hypodermic  injection.  W.  H.  D.      S 

Estimation  op  PHOspHoHir'  Acid  in  Thomas'  Phosphate.  G.  Loobs.  Eepert.  Anal. 
Chemie,  No.  6,  1887. — The  increasing  demand  for  Thomas'slags  for  manure  causes  large 
numbers  of  samples  to  be  sent  for  analysis.  The  usual  process  is  the  well-known 
molybdate  method ;  but  the  preliminary  treatment  of  the  slag  varies  in  many  laboratories. 
Either  oxidising  agents  are  used — fusion,  with  potassic  chlorate  and  sodic  carbonate ; 
treatment  with  nitric  acid  or  nitrohydrochloric  acid ;  or  non-oxidising  bodies,  such  as 
hydrochloric  acid. 

The  use  of  oxidising  agents  gives  a  too  high  result,  as  the  farmer  wants  to  know 
IIm  amount  of  i-eal  phosphoric  acid,  and  does  not  attach  any  value  to  the  ferrit- 
phoiphuUf  notwithstanding  the  latter  gradually  oxidises  to  ferric  phosphate.  Even  by 
uaiiig  oon-oxidising  materials,  a  small  portion  of  the  phosphide  oxidises  to  phosphate,  but 
the  results  are  much  nearer  the  truth*  The  pirocess,  as  it  stands  now,  is  inconvenient,  aa 
it  requires  the  separation  of  the  silica  and  theexpulhionof  the  hydrochloric  acid  by  nitric 
acid.  The  removal  of  the  silica  does  not  seem  so  important,  but  the  hydrochloric  acid 
muai,  it  seems,  be  completely  driven  off.  ^ 

The  use  of  concentrated  sulphuric  acid   much  simplifies  the  analysis,  as  no  evapora    ™ 
tioa  is  needed,  and  it  gives  results  accurately  corresponding  with  those  obtained  by  the 
bjdrochloric  acid  method.     The  detaik  are  as  follows  ; — 
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Ten  grammee  of  the  phosphate  flour  are  moistened  in  a  porcelain  dieh,  with 
little  water  as  possible,  and  then  mixed  with  dilute  sulphuric  acid  (1  -  1)  until  all  th 
lime  has  become  gypsum,  and  carbonates  and  sulphides  are  completely  decomposed*  The 
mass,  which  becomes  somewhat  solid,  is  now  slowly  mixed,  with  constant  stirring,  with 
50  c,c*  concentrated  sulphuric  add.  The  action  is  very  energetic,  but  there  is  little  risk 
of  loss  by  spurting.  The  dish  is  now  put  on  a  sand-bath,  and  heated  for  about  half  an 
hour,  with  occasional  stirring,  until  a  thin  paste  has  formed.  The  temperature  must 
be  high  enough  to  cause  fumes  of  the  sulphuric  acid.  The  gypsum  partly  dissoWes  as 
add  salt,  and  but  few  black  particles  are  noticed,  probably  metallic  ii-on.  After  cooliDg» 
the  mass  h  diluted  with  water»  and  introduced  in  a  litre  flask  half  filled  with  water, 
when  a  large  quantity  of  calcic  sulphate  separates  out.  After  making  up  to  the  mark, 
and  Altering,  50  c.c.  are  taken  for  precipitation  with  the  molybdate.  It  is  not 
necessary  to  oxidise  any  ferrous  iron,  as  there  is  already  suffident  nitric  add  in  tfa|^ 
molybdate  solution,  and  if  a  blue  colour  forms  by  reduction  of  the  molybdate,  it  is  soo^l 
destroyed  on  warming.  The  presence  of  free  sulphuric  add  does  not  in  the  least  inter- 
fere. Silicic  acid  can  only  be  present  in  traces.  From  100  c.c.  of  a  solution  prepared 
as  described,  only  -0006  gramme  of  silica  could  be  recovered,  and  as  this  I 
brownish,  it  is  doubtful  whether  it  was  silica  at  all. 

TEST  ANALYSES. 

Sample.  Hydrochloric  acid  method.       Sulphuric  add  method.  Bilference. 
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19-77 
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-08 

19-33 

•04 

18-47 
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In  conclusion,  the  author  states,  this  process  has  been  used  in  his  laboratory  for 
Bome  time,  and  has  considerably  lessened  the  labour  of  the  analyses.  L.  db  K. 


APPOINTMENT.  ^ 

Dr.  WiLLLAJi  JoHNSTOKB,  F.I.C.t  F.C.S.,  has  been  appointed  Public  Analjst  for  the  Borough  of 
St.  Ives,  Cornwall.  


CORRESPONDENCE. 
IThe  Edit&T  ut  not  in  any  way  reqiontfihU  for  ophUwut  citprensed  hff  kit  (HfmaptmdmU*} 
To  th4!  Edit4fr  of  iJuf  ANALYST, 
8iB, — Could  our  medical  friends  give  as  some  information  in  reference  to  a  disease  wliicb  has, 
lately  broken  out  amonjj?  Analysts,  and  which  thrtiitens  to  spread  rapidly  7    It  is,  apparently,  infectli 
and   incurable,   and   atUicks    only    certain   constitutions.     It   first  shows    Itself    by    the    ernpi 
of  the  two  couBonanta  Dr.  on  the  note  headings  of  the  individuals  a£Eected ;  it  gradually  spn 
upon   their  door-plates*  and   ultimately  finds  its  vray  as  an  appendage  to  their  signatures, 
period  of  incubation  varies  much.    I  have  heard  of  a  case  in  which  this  stage  lasted  some  years, 
the  earlier  stages  some  of  the  patients  blush  when  spoken  to*  but  in  the  more  aggravated  cases  the 
blush  is  absent. 

Am  I  right  in  believing  the  disease  to  be  a  variety  of  the  American  doctor  fevet  ?  An<l 
teeing  die  virulent  character  of  the  aflcetion,  the  individuals  who  f«uSer  from  it  t^e  subject 
fection  and  quarantine  t— I  remain^  sir,  yours  faitlifully,  Hv  aju'-j.  t  u, 
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APRIL,  1887. 


PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS, 
■firdmary  meeting  of   the  Society  was   held  at  Burlingtan   Houfie,   PiccadEly,  on 
Todneeday,  the  9th  ult.,  the  Presidentp  Mr.  A.  H.  Allen,  in  the  chair. 
The  minutes  of  the  previous  meeting  were  read  and  coniirmed. 
The  following  gentlemen  were  proposed  for  election,  and  will  be  balloted  for  at  the 
|(Xt  meeting,  viz, ;— C.  E,  Casaal,  public  analyst  for  Kensington  ;  G.  H.  Ogsten,  London, 
^ytical  chemist ;  F,  W.  Stoddart,  public  analyst  for  Bristol ;  Dr.  Sedgwick  Saunders, 
nbUc  analyst  for  the  City  of  London. 

On  the  ballot  papers  being  opened,  it  was  announced  that  the  following  gentlemen 
Lbeen  elected  : — As  members,  Dr.  Theophilus  Redwood,  F.I.C.,  F,C,S.,  public  analyst 
Theophilus  Home  Redwood,  analytical  chemist,  London ;  J,  E»  Stead, 
\  analyBt  for  Middlesborough ;  A,  Korman  Tate»  F.I.C.,  F,C.S.,  analytical  chemist, 

ol.  As  associate,  H.  Richmond,  assistant  to  Mr.  Hehner. 
The  President  announced  that  he  had  received  a  letter  from  Sir  F.  Abel,  on  the 
libject  of  the  proposed  Imperial  Institute,  and  asking  him  to  bring  it  before  the 
lambers  of  the  Society  individually  as  well  as  collectively.  The  Council  had  consider^ 
pe  matter  to  some  extent,  and  they  thought  it  would  not  be  desirable  to  make  an 
bdividual  subscription.  They  were,  however,  in  correspondence  with  other  societies  as 
p  what  course  they  could  adopt  with  a  view  to  making  some  joint  subscription.  The 
pitter  was  left  in  the  hands  of  the  Council  to  use  their  discretion  as  to  what  was  best 
|d  be  done. 

The  President  called  the  attention  of  the  members  to  the  following  resolution  which 
been  passed  by  the  Council ; — 
'That  the  Members  of  the  Society  be  requested  to  inform  the  Hon.  Sees,  of,  and 
fully  report   to  them  on,  any  interesting  cases  or  other  important  mattera 
connected  with  the  working  of  the  Sale  of  Food  and  Drugs  Act ;  and  that  the 
Hon.  Sees,  be  requested  to  draw  up  periodical  reports  to  be  read  before  the 
Society  and  published  in  Tms  Analyst,  embracing  the  points  of  importance 
in  the  communications  made  to  them/' 
The  following  papers  were  read  and  discussed : — 

Experiences  of  Curious  Impurities,  Admixtures,  and  Substitutions,  by  A.  H, 

AUen,  FJ.C\,  F.C.S. 
Further  Experimenta  on  the  Volatility  of  Glycerine,  by  Otto  Hehner. 
lie  next  meeting  of  the  Society  will  be  held  at  Burlington  House   on   Wednesday, 
Sih  infft. 


NOTES  ON  THE  COMPLETE  ANALYSIS  OF  MILK, 
By  Db.  p.  ViETH,  F.C.S. 
Read  at  the  Meeting^  Febmmry  9th^  1887, 
Dch  attention  has  been  paid  of  late  to  milk  analysis  that  it  might  appear  not  only 
locms  but  altogether  impossible  to  say  anything  new  on  the  subject.  However,  if 
more  closely  into  the  matter,  one  still  finds  room  for  some  observations  which 
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Have  not  been  brought  forward  on  previous  oooasionB,  and  points  which  might  be  dift- 
cuBsed  with  advantage.  I  will,  with  your  permifiBion,  add  a  few  remarks  to  the  id&Q| 
which  I  have  made  on  the  subject  on  former  occaaionfl. 

Before  doing  bo^   I   wish   to  guard  myself  against  the  assumption  that  I  mi 
reopening  the  question,  which  more  than  three  years  ago  was  put  before  and«  all 
two  years  careful  work  and  earnest  deliberations,  dedded  by  the  Milk  Committee 
appointed.     The  abandonment  of  the  old  and  the  adoption  of  the  methods  and  li 
proposed  by  the  Committee  was  to  me  a  great  pleasure  and  satisfaction,  and  I  feel 
vinced  that  if  the  methods  proposed  by  the  Committee  are  only  properly  carried  out 
every  public  analyst,  there  will  be  in  future  much  more  agreement  in  milk  results,  m 
less  conflicting  evidence,  and  consequently  less  ill-feeling,  but  an  increasing  feeli 
greater  cei-tainty. 

So  far  as  an  addition  of  water  or  abstraction  of  cream  is  conoemed,  the  adopi 
the  Milk  Committee's  report  ought  to  have  closed  the  question  of  examining  milkj  if 
for  ever,  certainly  for  a  long  time  to  come  ;  but  there  is  a  good  deal  to  be  done 
ascertaining  total  solids  and  fat,  and  a  public  analyst  may  be  called  upon  any  day  to 
his  opinion  on  a  sample  of  milk,  a  complete  analysis  of  which  being  indispensable  for 
puipoee*     It  is  the  subject  of  "  complete  milk  analysis  '*  on  which  I  am  going  to  mski 
some  remarks.     What   I,   for  the  sake  of  this  paper,  call  complete  may  be  conddei 
very  incomplete  by  othei*s,  for  I  shall  neither  talk  of  all  the  bases  and  acids  constitui 
the  milk-ash,   nor  shall   I  take  into  account  the  small  traces  of  urea  and  other  bodii 
which  are  alleged  to  be  present  in  milk, 

AsL — It  is  well  known  that  when  a  milk  residue  is  heated  over  a  flame,  the  suga- 
and  nitrogenous  compounds  pi-^sent  leave  behind  a  coal,  which  is  by  no  means  easily  bumi« 
away.     If  a  small  flame  be  employed,  it  takes  a  considerable  time  to   get  a  white  &shi 
and  the  attempt  to  accelerate  the  process,  by  using  a  higher  temperature^  is  invariably 
accompanied  by  a  loea  of  chlorides.     The  safest  way  to  avoid  a  loss  is  to  char  the  millr 
solids,  extract  the  soluble  salts  with   hot  water,  ignite  the  coal  completely,  and  then 
evaporate  the  solution   of  the  soluble  salts  on  the  water  bath.     Insoluble  and  soluble 
salts  may  thus  be  determined  separately.     The  extraction  of  the  soluble  salts  is,  however^ 
not  indispensable,  for  if  igniting  is  carried  out  at  dark  red  heat  and  not  prolonged  mora 
than  necessary,  practically  identical  results  are  obtained  as  in  the  previous  case,  proving 
that  under  these  drcumstanoes  no,  or  an  inconsiderable  loss  only,  takes  place*     Keeping^ 
the  ash  at  bright  red  heat  for  some  time  has  a  very  marked  efiTect.     In  Eve  samples  all 
milk  the  ash  was  determined  and  the  platinum  capsules  containing  it  afterwards  exposed*, 
to  bright  red  heat  for  one  half  hour.     After  that  time  there  was  a  decrease  in  the  per- 
centages of  ash  from  72  to  *54,  '78  to  -58,  '70  to  "56,  74  to  '56,  and  from  -74  to  -58 
respectively.     Another  experiment  was  made  in  this  way,  that  of  one  and  the  same  miUc 
six  samples  were  taken  and  the  ash  determined  ;  in  every  case  74  per  cent,  was  found. 
The  first  ash  was  put  aside  ;  the  second  kept  at  dark  red  heat  for  one  half  hour,  when 
the  ash  decreased  to  *70  ;  the  third,  fourth,  Efth,  and  sixth  ashes  were  heated  at  bright 
red  heat  for  ^ve,  ten,  twenty^  and  thirty  minutes  respectively,  and  the  result  was  a 
decrease  to  70,  *6(),  *56,  and  ^5C  per  cent.     In  all   the  six  ashes  the  chlorine 
titrated,  and  found  to  amount  to  -0923,  *0852,  '0781,  -0284,  '003tJ>  and  -0036  per  ( 
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ilk.  These  results  show  that  heating  a  milk-ash  at  bright  red  heat  for  ten 
liuiiQtes  involves  a  serious  loss  of  chlorides,  while  after  heating  hns  been  continued  for 
^enty  mioutesy  practically  the  whole  of  the  chlorides  was  evaporated* 

M Uk'Sufjar, ^-It  has  bean  shown  by  Schmoeger  that  on  evaporating  milk  to  dryness 
Le  milk-sugar  contained  in  it  is  left  behind  in  the  anhydrous  state  (The  Analyst, xi. p.  1 12). 
^Iiis  makes  it  neceasary,  in  complete  milk  analyses,  to  calculate  the  sugar  bs  anhydrous 
ulk^ugar,  whatever  the  method  of  determination  may  be.  Two  convenient  methods 
resent  themselves  for  the  exact  determination  of  siigar  in  milk,  vi/..,  titration  and 
Bt&risation.  I  am  in  the  htbit  of  using  the  latter  method,  employing  Mitscherlich's 
Jklf-Shadow  Polariscope,  of  which  I  gave  you  a  short  description  some  time  ago  (The 
YST,  xi.  p.  HI). 

n  order  to  test  the  instrument,  I  made  some  solutions  of  milk-sugar,  examined 

ia  the  polariscope^  and  determined  the  amount  of  solids  left  on  evaporation.     To 

jk  further  and  quite  independent  check,  I  requested  Mr,  A.  W.  Stokes  to  be  good 

to  titrate  the  sugar  in  the  solutions,  to  which  request  he  very  kindly  consented. 

illowing  are  the  results : — 


lu. 
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r 
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four  samples  of  milk  the  amount  of  sugar  was  found,  by  Mr.  Stokes  and  myself, 

I  follows  :^ — 

Sample,  PuUn.^ed.  Titrated. 
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501 


r>23 

6  01 

517 
*  was  uf>ed  by  Mr.  Stoker. 


5-14 
5*55 

3.  Trli  

4.  5-:J5  

For  the  titration,  the  **  PaN-y  Ammoniacal  Cupric  solution  ' 

determination  by  means  of  the  polari.scope  gsLve^  in  every  instance,  slightly  higher 
than  titration,  the  largest  difference  being  '2  per  cent. 
*ro(rkU, — No  doubt  can  be  entertained  that  several  distinct  nitrogenous  compounds 
milk,  but  on  the  number  and  exact  nature  of  these  bodies  opinions  diiler  very 
f ;  for  the  sake  of  oanvenience,  we  will  t-ompriHe  them  under  the  collective  term  of 
jrott'idt^;'  By  the  addition  of  acid  to  milk,  part  of  the  proteids  is  pi^pitated,  the 
«<ipitate  enclosing  also  the  fat  present ;  this  i>art  is  usually  called  ca^eine,  and  amounts 
)  about  77  per  cent,  of  the  total  proteids.  On  heating  the  filtrate  from  caseine  to 
iEog,  another  precipitation,  or  rather  coagulation,  takes  place,  the  body  thus  thrown 
^lini  being  termed  albumen^  and  amounting  to  about  10  per  cent,  of  the  whole  of  the 
fOleids.  The  remaining  13  per  cent,  left  in  the  filtrate  from  albumen  are  precipitated 
ioufi  metallic  salts  and  by   tannin.     This  precipitate  undoubtedly  consist*  of  a 
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mixture  of  several  oompounda,  but  enteiing  upon  this  point  more  closely  would  carry  ub 
too  far  for  the  purpose  of  this  paper.     We  will  term  the  third  precipitate  lacto-proteine. 


LsndB 


The  separation  of  the  three  claases  of  nitrogenous  compounds  from  each  other  is 
as  exact  as  could  be  desired.  If  in  precipitating  the  caserne  an  excess  of  acid  is 
part  of  the  precipitate  will  get  redissolved  ;  again,  it  makes  a  difference  whether,  for  the 
purpose  of  precipitating  the  albumen,  the  filtrate  from  caseme  is  just  brought  to  or  kept 
boiling  for  some  time  and  thereby  concentrated.  In  case  the  precipitation  of  caaeiue 
and  albumen  should  not  have  been  complete,  what  is  left  of  them  in  solution  will 
swell  the  tannin  precipitate.  However,  if  working  carefully,  duplicate  determina- 
tions agree  pretty  well,  as  is  shown  by  what  follows.  In  twenty-stac  samples  the  proteids 
were  determined  separately  and  collectively,  and  the  following  results  obtained  :^ 

Caseine,  the  dilTerences  in  duplicates  varied  from  '(JO  to  "22,  and  averaged  *04 
albumen,  differences  from  ^00  to  *14,  average  -(Kin ;  lacto-proteine,  differences  from  *00 
'27,  average  '054.  For  the  collective  determination  of  the  proteids,  Ilitthausen*8  m< 
was  employed,  which  consists  in  diluting  the  milk  with  ten  times  its  bulk  of 
water,  precipitating  the  proteids  with  sulphate  of  copper,  adding  suthcient  potash 
nearly  neutialise  the  liberated  acid,  collecting  and  washing  the  precipitate  (which  includes 
the  fat)  on  a  filter,  drying  it,  extracting  the  fat,  and  ascertaining  the  combustible  part 
of  the  precipitate.  Duplicate  determinations  differed  from  '03  to  *12,  the  average 
difference  being  *0G0.  When  comparing  the  percentage  amounts  of  proteids  obtained 
by  adding  up  the  figures  for  caseine,  albumen,  and  lat*to-proteiae,  with  those  obtained  by 
employing  Ritthausen's  method,  it  was  found  that  the  latter  method  had  given  in  seven 
cases  a  higher,  and  in  nineteen  cases  a  lower,  pei*centage  of  proteids.  The  diBerences 
between  the  two  methods  varied  from  -f*  22  to  -  '24,  and  on  average  there  was  a  minufl 
of  *073  on  the  side  of  Kitthauigen's  method.  On  the  whole,  I  am  inclined  to  put  mora 
faith  in  the  correctness  of  results  obtained  by  using  the  latter  method. 

FaL  —  Aiter  attempting  to  extract  the  fat  from  the  residue  obtained  in  determin- 
ing the  total  solids  1ms  been  abandoned,  I  hope,  by  every  one,  and  for  ever,  there  are 
virtually  two  methods  only,  oompetiug  witli  each  other,  viz.,  the  paper  method  and  the 
plaster  method.  When  employing  the  former  it  is  indispensable  that  the  paper  used 
in  the  process  should  be  most  thoroughly  exhausted  from  matter  soluble  in  ether.  As 
far  as  agreement  in  duplicates  is  concerned,  both  methods  give  very  satisfactory  results. 
Working  upon  sixteen  samples  of  whey,  skim  milk,  milk,  and  mixtures  of  milk  and 
creaui,  the  following  results  were  obtained  :— Plaster  method,  differences  ranged  from 
•00  to  '21,  and  averaged  045;  paper  method,  dilierences  I'anged  f roui  *0U  to  12,  and 
averaged  *056.  On  comparing  the  results  of  the  two  methods  it  was  found  that  in  all 
and  every  case  a  Mgher  percentage  of  fat  was  obtained  by  using  the  paper  method,  tl 
plus  ranging  from  *U7  to  -46,  and  averaging  '271. 

It  has  always  been  contended  that  that  method  is  the  most  correct  one  by  whii 
the  highest  percentage  of  ether-extract  is  obtained.  Argmng  on  the  same  line, 
moreover,  considering  that,  when  extracting  milk  dried  up  on  plaster  and  on  paper,  the] 
is  no  difference  to  be  found  in  the  composition  of  the  fat  extracted,  justifying  the 
opinion  that  the  latter  was  not  pure  butter- fat  in  both  cases,  the  laurel  should  be 
awarded  to  the   paper   method.     There  is  one  point,  however,  which  makes  the   cfiae 
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somewhAt  peculiar*  The  oM  methods,  which  were  in  use  until  some  years  ago,  were 
denounced  as  inadmissible,  because  the  solid,  homy  nature  of  the  milk  residue  did  not 
allow  the  solvent  to  penetrate  the  whole  mass  and  remove  the  total  of  the  fat  present. 
The  necessity  was  pointed  out  to  break  up  the  milk  residue ^  and  spread  it  over  a  large 
surface  by  adding  an  indLfterent  powder,  such  as  glass,  sea-sand,  or,  preferably,  plaster,  to 
the  milk  and  then  dry  it.  It  was  further  contended  that  this  course  was  the  more 
necessary  the  less  fat  there  was  present,  and  the  work  of  the  l^lilk  Committee  has  borne  h 
out  that  the  results  of  different  methods  alwayi^  agree  better  when  working  on  material  fl 
iich  in  fat,  while  with  poor  skim  milks  the  widest  diffei^ences  were  obtained.  Now,  for 
tiie  pa[jer  method,  it  is  also  claimed  that  the  higher  resulte  are  due  to  spreading  the 
Balids  out  on  the  largest  surface  which  is  practically  applicable  ;  but  on  comparing  the 
results  with  those  yielded  by  the  jUaster  method,  the  largest  diflerences  are  not  found 
with  poor  milk,  but,  just  on  the  contrary,  with  the  increasing  richness  of  the  material 
the  dilTerences  likewise  increase.  Among  the  sixteen  samples  operated  uix»n  there  were 
five  containing  less  than  1  per  cent,  fat ;  the  average  diference  in  favour  of  the  paper 
method  was  -204  ;  in  seven  samples,  containing  from  1  to  4  per  cent,  fat,  the  average 
diflerencewas  *243  ;  and  in  four  samples  containing  from  4  to  0  per  cent,  fat,  the  average 
difference  was  '405.  One  should  be  inclined  to  think  that  there  can  be  no  difficulty 
whatsoever  to  extract  the  fat  to  the  last  trace  by  any — even  the  Wanklyn — method 
from  milk  solids  consisting  of  about  bi)  per  cent,  fat,  and  it  is  difficult  to  perceive  why 
it  should  make  a  difference,  whether  such  a  milk  is  dried  up  with  plaster,  or  on  (mper.  I  fl 
am  sorry  to  say  that  I  have  not  been  successful  in  my  endeavours  to  find  an  explanation 
for  a  point  which  certainly  wants  clearing  up. 

Wakr. — The  determination  of  the  water,  or  what  comes  to  the  same,  the  total  solids,  H 
has  not  given  occasion  for  much  discussion,  it  being  almost  generally  admitted  that  drying 
the  solids  to  constant  weight  at  the  temperature  of  boiling  water  in  a  dry  atmosphere  is 
the  only  admissible  and  perfectly  correct  method.  And,  still,  doubts  might  be  enter- 
tained whether  it  is  [>ossib[e  to  rid  the  solid,  horny  residue  of  the  last  traces  of  moisture 
in  this  -way,  and  whether  not  in  this  case,  too,  a  spreading  over  a  large  sxirface  be  useful, 
or  even  necessary.  To  get  some  information  on  this  point,  I  determined  in  ten  samples 
of  milk  the  solids ;  four  determinations  were  made  in  each  sample,  two  in  the  usual 
way,  and  t^vo  with  the  addition  of  annealed  sea-sand  in  sufficient  quantity  to  suck  up  the 
milk»  The  differences  in  the  duplicates  made  without  sand  vaiied  from  *00  to  'li,  and 
averaged  *O0G ;  in  the  samples  dried  up  on  sand  the  differences  ranged  from  "00  to  '08, 
id  avei-aged  *032.  Comj»aring  tlie  resiUts  of  the  two  series  showed  that  in  four  cases 
there  was  a  plus,  in  six  cases  a  minus,  on  the  side  of  the  tramples  dried  with  sand,  the 
differences  ranging  from  -f  *0f5  to  -  -10,  and  averaging  -  *023.  There  w^as  then,  (»racti- 
cally  speaking,  no  sensible  effect  produced  by  drying  up  on  sea-sand.  1  may  mention 
that  these  ex}>eriment3  were  made  six  years  ago.  The  question  has  been  raised  once 
more  when  the  paper  method  was  made  known,  and  it  was  contended  that  by  this 
method  alone,  and  after  the  extraction  of  the  fat,  a  thorough  drying  of  the  non-fatty 
solids  can  be  effected.  I  must  admit  that  I  could  never  get  myself  to  believe  that  it 
b  of  adVBJLtikge  to  weigh  and  re-weigh  a  pretty  large  piece  of  blotting  paper,  which  is 
coiled  uD,  rei>eatedly  extracted  and  dried*  and  thereby  a  good  deal  handled.     I  have 
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mode  a  very  few  comparative  experiments  only — in  fact,  my  experience  is  limited  to  four 
samples.     Total  solids  obtained  by  the  paper  metbod  differed  in  duplicates  from  *01  to 
•Q8,  the  average  diffijrence  being  '0S5  ;  uaaal   method  gave  differences  from  -03  to  'OO^M 
the  average  being  •050.     When  comparing   the  results  of    tie  two  series,  it  was  found" 
that  the  paper  method  gave  in  one   instance  very  slightly  more^  in  three  instanoes  less 
total  soHds,  the  differences  ranging  from  +  '05  to  -  '34,  and  averaging   *153.      My 
experience  being  limited  to  such  a  small  number  of  samples,  I  must  abstain  from  com-  J 
menting  u^x)n  the  results*  H 

Complete  Analyses, — I  will  now  draw  your  attention  to  a  series  of  complete 
analyses.  In  order  to  have  materials  CDntaining  the  component  parts  of  milk  in  the 
most  varied  pro^mrtions,  I  operated  on  whey  from  skim  milk,  and  from 
mixtures  of  milk  and  cream,  further,  on  skim  milk,  whole  milk,  and  milk  to 
which  cream  had  been  added.  The  methods  used  for  the  several  determinations  were  the 
following :— Water,  drying  solids  to  constant  weight ;  fat,  plaster  process ;  proteids, 
precipitated  with  sulphate  of  copper ;  sugar,  polarised  ;  ash,  soluble  and  insoluble  part«, 
determined  separately  or  collectively  by  most  careful  ignition.  All  the  figures  art, 
means  of  well  agreeing  duplicates. 
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If  the  fact   that   the    percentage    amounts    of    the    several    component    imrt^l 
sum     up    exactly  or   close    to     one    hundred    is    to    be    taken    as    a    proof    that 
the   individual   determinations,    and    consequently   the    whole    analyseSi   are   corr^cti 
the      preceding     analyses    leave    little    to    be    desired,    and    larger    percentages   of 
fat   and  water  would  only  tend  to  destroy  their  apparent  accuracy.     We  all   know. 


however,  that  neither  analysts  nor  analytical'  methods  are  mfallible,  and  that  it  is  of 
not  iinfrequent  occurrence  that  an  error  in  the  one  direction  Ls  counterbalanced  by 
another  in  the  opposite  direction.  Thus  if,  in  the  case  of  the  analyses  put  before  you, 
which  on  average  sum  up  to  100  Lj,  the  fat  ought  to  be  higher  by  *25,  and  the  water  by 
•15  per  cent ,  '55  per  cent-  too  much  must  have  been  found  in  the  other  three,  or  if  we 
exempt  the  ash,  two  determinations.  As  long  as  I  cannot  see  with  which  determina- 
tion the  error  I'ests,  you  will»  I  dare  say,  not  think  me  very  wrong  if  I  stick  to 
methods  which  have  given  such  satisfactory  results  as  I  have  been  able  to  bring  before 
you. 

ON   THE   NON-VOLATILITY  OF  GLYCERINE  WITH   AQUEOUS    VAPOUR 

By  Otto  HEiiNEa, 
Read  at  tJte  Mect'mif,  March  ^th,  1887, 
I  BBOUGHT,  at  the  last  meeting  of  the  Society,  some  evidence  before  you  as  to  the 
non -volatility  of  glycerine  with  aqueous  vapour,  in  the  case  of  dilute  solutions  (Analyst, 
XIL,  p.  44).  It  was  there  shown  that  on  boiling  down  3(10  c.c.  of  water  containing 
•3  grms.  of  pure  glycerine  toalxuit  150  c.c  — ^that  is,  on  concentrating  a  1  per  cent,  solution 
to  -2  per  cent. — no  loss  of  glycerine  could  be  traced,  and  that  consequently  the  washings 
from  fatty  acids  could  be  safely  freed  from  alcohol  without  fear  of  loss  of  glycerine, 
provided  the  percentage  of  glycerine  in  the  fluid  was  as  low  as  above  indicated* 

I  have  now  studied  the  behaviour  of  more  concentrated  solutions  of  glycerine,  with 
results  which  are  at  direct  vaiiance  with  our  preconceived  ideas.  These  are  mainly  based 
upon  experiments  by  Nessler  and  Barth  (Zeitschr,  f.  AnaL  Chem.,  XXL,*p.  44, and  XXIIL, 
p.  329,  in  abstract  Allen,  Com.  org*  analysis,  2nd  edit.,  Vol.  IL,  p.  284  foot-note). 
TEeee  gentlemen  ascertained  the  loss  (T)  sustained  by  weighed  quantities  of  dry  glycerine 
on  being  heated  for  one  hour  on  a  waterbath,  and  that  of  glycerine  solutions,  of 
T&rious  strength,  which  were  evaporated  on  the  water-bath,  the  residue  being  kept  for 
one  bour  at  the  same  temperature,  after  a  syrupy  consistence  had  been  reached  (W  +  T). 
By  sttbtracting  T  from  W+T  they  obtained  W,  which  they  called  glycerine  volatilised 
with  at^ueuus  vapour.     They  found  this  loss  to  be  on  evaporating  : — 

50  c,c*  of  a  2  pel*  cent,  solution  4*9  per  cent,  of  the  glycerine. 

,,        5'1  „  „ 

2*:i 
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Needier  and  Barth  conclude  from  these  results  that  the  loss  of  glycerine  depends 
Qpon  two  conditions,  the  strength  of  the  solution  and  the  volume  of  water  evaporated. 

It  iSf  however,  easy  to  see  that  such  evaporation  experiments  cannot  afibrd  any 
^tudaoioe ;  for  at  no  time  of  the  experiment  has  the  solution  a  definite  strength ;  it 
jpcraaiOfl  continuously  as  the  water  escapes,  and  no  information  is  obtained  at  what  con- 
cvotration  the  glycerine  really  does  commence  to  go  away.  It  is  impossible  to  say  when 
a  qrmpy  raeidue  has  been  obtained ;  hot  glycerine  indeed  is  not  syrupy  at  all,  and 
fooibly  the  total  loas  occurs  at  the  highest  stages  of  concentration.     According  to  the 
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figures  of  Nessler  and  B&rth,  the  loss  increases,  with  the  same  eolutioQ,  with  the  quantity 
of  solution  evaporated »  Thus  if  25  c.c.  of  a  1  per  cent,  solution  loee  2*3  per  cent.,  and 
50  cc,  2*7  per  cent,,  and  100  c,e.,  5*1  per  cent.,  then  on  evaporating  a  suiHciently  large 
volume,  say  2  or  3  litres,  no  glycerine  should  be  left  at  all,  and  it  would  obviously  be 
impossible  to  regain  any  glycerine  whatever  by  the  concentration  of  soap  liquors,  from 
which,  in  pmctice,  there  is  no  dilficulty  in  recovering  the  glycerine  in  almost  theoretical 
quantities. 

Nessler  and  Earth  s  results  show  solely  that,  on  evaporating  glycerine  Bolutions  to 
dryness,  glycerine  is  lost  at  some  stage  of  the  proceedings. 

To  ascertain  at  what  point  of  concentration  glycerine  was  thus  volatOiaed,  I  kept^ 
solutions  of  glycerine  of  known  sti*ength  vigorously  boiling  in  a  covered  beaker,  over  tha 
naked  flame,  continually  replacing  the  evaporated  water,  so  that  the  solutions  wer 
always  as  nearly  as  was  practicable  of  the  same  strength.     The  glycerine  employed  ha 
a  specific  gravity  of  1*2572,  corresponding  to  95  55  per  cent,  of  pure  glycerine* 
estimations  were  made  according  to  the  chromate  method  described  by  me  in  Analyst, 
XII.,  p.  44. 

1.  '8546  grms.  of  glycerine,  corresponding  to  '8164  pure  glycerine,  were  dissolved  in 
50  c.c,  of  water.     The  fluid  was  boiled  for  many  hours,  then  diluted  to  10<)  c.c,  and  2 
C.C.  oxidised  with  chromate.     Found  '20027  grms.,  or  98-1   per  cent*  of  the  glycerinej 
taken. 

Duplicate  experiment :  D8"3  per  cent,  of  glycerine. 

2.  3 -2721  gi'ms,,  corresponding  to  3*1265  grms.  pure  glycerine*  were  diluted  to 
100  c.c,  and  the  solution  boiled  vigorously  for  two  hours,  during  which  time   176  c.o.  of 
water  were  evaporated.     The  solution  was  then  made  up  to  250  c.c,  and  25  cc,  con- 
tainiDg  originally  '31265  pure  glycerine,  were  oxidised.     Obtained  'SlH^or  90 '7  percent.. 
of  the  quantity  originally  taken.  | 

3.  7*8285  grms.,  equal  to  7*4801  pure  glycerine,  in  100  c.c.  water,  were  boiled 
for  two  hours,  222  cc,  water  evapoi^ting.  The  fluid  was  then  brought  to  250  c.c,  and 
10  cc,  corret^ponding  originally  to  '29  [^2  grms,  pure  glycerine,  were  oxidised.  Found 
100'3  per  cent,  on  the  original  quantity. 

4.  12'743G  grms.,  equal  to  12- 1765  grms,  pure  glycerine,  in  100  c.c.  were  boiled  foi 
two  hours,  229  c.c.  water  evaporating.     The  fluid  was  then  diluted  to  250  cc,and  10  c.d 
were  twice  treated,  containing  -4871   pure  glycerine.     Obtained  •48800   grms.,  equal  to 
100  2  per  cent.,  and  * 48995  grms.,  corresponding  to   100*6  per  cent,   of  the  original 
glycerine. 

5.  20  0124  grms,,  containing  277213  grms.  pure  glycerine,  made  up  to  100  cc,  and 
boiled  for  two  hours,  235  cc  of  water  evaporating.     The  fluid,  made  to  250  cc  had 
specific  gravity  of  1026-4  ;  hence  the  250  c.c.  weighed  2566  grms.  ;  of  these  3*3248  grms, 
corresponding  to  -3595  of  glycerine,  were  oxidised.     Found  -36281   grms.,  or  100*9  per 
cent.     Again,  2*  11 24  grms,,  equivalent  to  -2282  grms.  glycerine,  yielded,  on  oxidiangi 
•23007  grms.,  or  1 00*8  per  cent,  of  the  glycerine  taken. 

6.  51 '3684  grms,,  with  49  0825  grms.  pure  glycerine,  wei-e  boiled  as  above,  pi 
viously  made  up  to  100  cc  ;  257  cc  water  evaporated.     The  fluid,  made  up  to  250  cc, 
had  a  specific  gravity  of  1046*0,  hence  250  c.c  weighed  261-7  grms.,  of  this  2-4364  grms, 
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coiTe^K)ndmg  to  *4569  grms*  pure  glycerine,  yieldedjOn  oiddaiion,  -45956  grms,,  or  100'6 
per  cent,  of  glycerine. 

77'30C»6  grms.i  with  T3'8G93  grms.  pure  glycerine,  wei*e  made  up  to  100  cc^and 
iled  for  two  hours,  205  c,c.  water  evaporated  during  that  time.  The  fluid  was  then 
uted,  80  that  it  weighed  267*55  grms.  Of  this  7034  grms.,  corresponding  to  *21905 
groLs.  of  the  original  glycerine,  were  osddieed.  Found  *2166  grms,,  or  98*4  per  cent,  of 
the  original  amount. 

In  a  duplicate  experiment  '8630  grms.,  equal  to  -23843  of  glycerine,  were  oxidised  ; 
98*8  per  cent,  being  found. 

It  appears  to  my  mind  completely  established  by  these  experiments  that  glycerine 
is  not  volatilized  with  aqueous  vapour  from  any  solution  containing  lees  than  50  per  cent. 
of  glycerine.  Even  in  a  73*8  per  cent,  solution  the  Iobs,  if  any,  is  exceedingly  insignifi- 
cant* Whatever  loss,  therefore,  takes  place  on  evaporating  glycerine  solutions  must 
occur  when  the  residue  is  nearly  or  quite  anhydrous.  It  must  not  l^  overlooked,  also, 
that  in  my  test  experiments  the  solutions  were  kept  at  their  boiling-point,  which,  in  the 
case  of  the  stronger  fluids,  was  considerably  above  100'^  ;  the  73*8  per  cent,  solution,  for 
instance,  boiled  from  115"^  to  116''';  the  escaping  steam  was  at  lOO'^  C.  Hence,  if  at  115'' 
the  glycerine  was  practically  non- volatile,  it  may  be  safely  assumed  that  at  100*^  no  lofls 
whatever  would  have  occurred. 

It  may  be  desirable  to  e«$tablish  the  exact  degree  of  concentration  at  which  volatility 
oommenoes,  but  this  could  not  well  be  done  in  the  way  which  I  have  followed.  It  is  too 
difficult  to  keep  the  water  level  absolutely  constant,  and  in  the  case  of  very  strong 
solutions  the  slightest  variation  would  repiresent  wide  limits  of  variation  in  the  concen- 
tration. Besides  a  decided  browning  of  the  liquor  takes  place  on  boiling  strong  solutions 
for  two  hours,  indicating  some  degree  of  decomposition. 

Conclusion  of  thf*  Socktifa  Proceedings, 
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ON    LONG    PEPPER. 

By  PaoFESsoR  J.  Campbell  Brown,  D.Sc, 

Ix  a  valuable  paper  published  in  Vol.  XI.  of  The  Analyst,  I^Lt.  Keisch  remai  ks,  **  How 
far  an  admixture  of  long  pepper  is  to  be  considered  an  adulteration,  I  cannot  say." 
This  seems  to  be  the  general  attitude  of  analysts  at  present,  although  some  have 
adopted  a  decided  tone. 

It  is  now  time  that  all  should  take  up  a  decided  position  in  regard  to  this  form  of 
adulteration.  Long  pepper  is  the  fruit  of  Chnnca  /*oxfmrghii,  and  does  not  consist 
merely  of  the  berries  analogous  to  the  pepper-corns  of  the  true  pepper-plant ;  it  bears 
much  the  same  relation  to  them  that  wild  grass-seed  would  bear  to  oatmeal.  It  con- 
sists of  the  small  berries  with  the  husks  and  indui'ated  coverings  hardened  together  and 
to  the  oeoti-al  woody  stem,  much  in  the  same  way  that  in  pines  the  seed  and  coverings 
are  all  hardened  into  one  cone.  Long  pepper  is  for  the  mo^t  part  derived  from  wild 
planta  of   Chnvka  Uoxhnrtjhi f ^  which  grow  by  the  sides  of  the  water-ooursee  in  India. 
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Con^ijuently,  it  alwayn  briDgs  with  it  a  mass  of  dirt,  picked  up  from  the  soil  of  the 
banks  whereon  it  grows,  jmbedd*^d  in  the  crevices  and  irregularities  of  the  fruit,  which 
dirt  the  native  collector  takes  care  not  to  lessen,  but  rather  to  increase,  seeing  that  he  i4 
paid  by  weight  for  what  he  brings  do^-n  to  the  merchants. 

In  commerce  we  find  accordingly  that  it  has  always  from  three  to  seven  per  oent*| 
of  insoluble  sand  and  clay,  in  addition  to  the  proper  ash  of  the  fruit.     And  it  is  difficult 
if  not  impossible,  to  clean  long  pepper  before  grinding,  in  the  way  that  true  pepper  caii^ 
easily  be  cleaned ;  it  can  with  difficulty  be  cleaned  by  hand* 

The  ash  contains  a  very  large  proportion  of  salts  insoluble  in  hydrochloric  acid. 
When  ground,  the  hard  husk  and  woody  centre,  as  well  as  the  dirt,  are  necessarily 
gi^und  along  with  the  minute  berries.  The  ground  long  pepper  contains  not  only  sand, 
but  more  woody  fibre  than  ground  genuine  pepper  of  the  corresponding  shade»  although^H 
not  so  much  total  cellulose  as  the  most  husky  black  pepper.  It  has  the  compoition 
shown  by  Mr.  lieisch  in  his  paper.     I  can  confirm  his  results  by  the  following 
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Although  the  cost  of  long  pepper  is  at  present  nearly  as  high  as  some  very  Lnfeiior 
varieties  of  black  pepper,  yet  the  price  in  generally  decidedly  lower ;  even  now  loni 
pepper  i.s  much  cheaper  than  the  pepper  with  which  it  has  been  sometimes  mixed  of 
late,  and  its  use  afiford^  a  handsome  illegitimate  profit,  to  the  detriment  both  of  tha< 
grocer  and  his  customer.  Long  pepper  has  been,  and  is,  legitimately  used  for  pickles, 
but  it  is  not  known,  nor  hajsit  been  recognised  by  the  trade,  as  ground  long  pepper  ;  and 
all  the  respectable  grocers,  and  others  of  whom  I  have  inquired,  say  decidedly  that  they 
would  not  buy,  nor  retain  if  received,  any  ground  pepper  which  they  knew  or  suspected 
to  contain  an  admixture  of  long  pepper.  In  fact,  it  is  no  more  rigbt  to  give  pepper 
containing  long  pepper  in  response  to  a  request  for  simply  **  pepper  "  than  it  would  be 
to  give  horae-chestouts  instead  of  Spanish  chostnutfi  in  resjionsa  to  a  request  for  simply 
"  cheetnuts/*  It  may,  of  course,  be  sold  as  ground  long  pepper,  without  offence  ;  but  n< 
one  would  buy  it,  Not  only  in  long  pepper  a  fraudulent  ailmixture  in  ground  pepper, 
but  it  is  objectionable  on  the  score  of  quality  and  flavour.     Its  disagreeable,  offensive 
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is  developed  hy  warmth.     Any  candid  person  can  convince  himself  of  the  real 
of  the  objections  which  housekeeper.-,  and  grocers  alike   have  to  ground  long 
ipfier  if  he  will  heat  up  a  piece  of  cold  meat  between  two  plates,  and  spnnkle  some 

Ii  long  pepper  on  it ;  the  smell  and  flsLvoiu*  are  so  offensive  that  he  will  feel  obliged 
Iject  the  meat. 
Much  of  that  which  one  gets  whole  in  shops  is  very  old,  and  has  lost  much  of  its 
ur  and  strength »  so  small  a  sale  doe.s  it  command. 

The  presence  of  long  pepper  in  ground  pepper  may  be  determined  by  the  following 
i&racters: — 

Kl  *  Colour.  If  any  serious  quantity  of  long  pepper  Is  ground  in  with  the  ordinary 
ir  it  imparts  some  of  its  peculiar  slaty  colour  ;  but  this  is  made  much  lighter  by 
le  now  very  common  practice  of  sifting  out  much  of  the  darker  or  husky  portions  of 
10  long  pepper  before  mixing  it  with  the  genuine  pepper.  Bleaching  is  ako  reported  to, 
it  not  hitherto  very  effectively. 

2,  The  odour  of  the  mixture  when  warmed  is  unmistakable  by  an  educated  olfactory 
nse,  even  if  the  quantity  is  comparatively  moderate.  Attempts  are  made  to  disguise 
le  odour  by  bleaching,  but  this  has  not  been  successful.  The  ethereal  extract  also, 
id  even  the  alcoholic  extract  from  which  the  solvent  has  been  evaporated  at  a  low 
mperature,  yields  when  warmed  the  characteristic  odour  very  plainly. 

3*  Long  pepper  introdaoes  sand  into  the  pepper  with  which  it  is  mixed,  often  to  a 
(Qsiderable  amount.  If  the  pepper  is  white  this  has  more  importance  than  has  hither- 
^pen  accorded  to  it  ;  for  white  pepper  does  not  contain  even  as  imported  2|  per 
B  of  sand,  and  any  white  pepper  containing  so  much  sand  must  have  had  the  sand 
iproj>erly  introduced,  either  by  direct  mixing  of  Calais  sand,  or  in  some  other  way. 

Long  pep|>er  from  which  the  husk  particles  have  been  sifted  out  when  added  to 
bite  pepper  invariably  introduces  its  sand  along  with  it,  as  well  as  some  spent  bleach, 

empts  have  been  made  to  bleach  it. 

The  woody  matter  in  ground  long  pepper  is  always  considerable,  arising  both 
the  smallness  of  the  berries  compared  with  the  hardened  setting,  and  from  the 
ntral  woody  tube.  This  may  be  detected  either  by  chemical  analysia  or  by  the  micro- 
■M^  and  some  of  it  by  the  naked  eye  or  a  large  hand  lens. 

^Blf  the  a&mple  is  spread  out  in  a  smooth  thin  layer  on  strong  paper,  by  means  of 
^kry  paper-knife,  pieces  of  fluffy  woody  fibre  will  be  detected,  especially  if  the  smooth 
Hiayer  be  tapped  lightly  from  below.  Those  pieces  come  from  the  central  part  of 
Hbdurated  catkin  which  cannot  be  completely  ground  tine,  as  genuine  pepper  stalks 
%  and  are  very  characteristic  if  carefully  examined.  Much  of  these  are  of  course 
mored  by  the  grinders*  sieves ;  but  enough  finds  its  way  through  the  meshes  of  the 
hU>  be  uaeful  as  a  corroborative  indication. 

^fc.  Particles  of  husks  if  present  can  be  distinguished  from  genuine  pepper  husks. 
^B.  A  profiortion   of  the  starch  granules  of  long  pepper  are  of  larger  size,  above 
t^  inch,  and  of  angular  shape,  very  slightly  smaller  than  rice  granules,  and  more 
siiely  aggregated  in  clusters,  or  i^lated. 

Jlere  it  is  necessary  to  notice  that  the  statement  is  made  in  books  that  genuine 
starch  is  roimd  in  foruu     Pepper  starch  is  doubtless  round  in  the  main,  but  not 
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invariably.     The  loose  granules  of  the  interior  are  spherical,  hut  in  the  denser  portio 
of  the  berry  they  become  more  angular  by  pressure  on  each  other. 
University  College,  Liverpool. 


DETECTION  OF  ARTIFICIAL  COLOURIKG  MATTER  IN  BUTTER, 
OLEOMARGARINE,  FATS,  OILS,  ETC. 
By  Edwaud  W.  Martin* 
DuBlNQ  the  year  1884,  at  the  request  of  Hon.  J.  K.  Brown,  New  York  State  Dairy 
OommiBeioner,  a  number  of  experiments  were  made  for  the  purpose  of  arriving  at  a 
rapid  method  for  the  detection  of  artificial  colouring  materials  in  oleomargarine.  This 
was  a  matter  of  some  importance,  as  one  section  of  the  New  York  law  forbids  the  colouring 
of  oleomargarine  to  resemble  butter,  and  prosecutions  were  made  on  this  point  alone. 

Many  methods  had  been  used  up  to  this  time,  hut  all  were  more  or  less  complicated, 
and  the  amount  required  in  some  instances  rendered  them  inconvenient  and  sometimes 
inapplicable.  The  great  obstacle  in  separating  colouring  matter  from  fat  is  that  the 
reagents  which  dissolve  the  colouring  matter  also  dissolve  the  fat ;  furthermore  treatment 
of  the  fat  with  a  reagent  in  which  it  is  insoluble  fails  to  extract  the  colouring  matter, 

I  found,  however,  that  when  annatto  was  present,  if  the  filtered  pure  fat  from 
oleomargarine  or  butter  was  dissolved  in  bisulphide  of  carbon,  chloroform,  ether,  kerosene, 
etc.,  and  to  this  solution  water  made  slightly  alkaline  with  caustic  potash  or  soda  was 
added,  that  the  alkaline  water  dissolved  out  the  colouring  matter.  Moore  (Analyst,  XL, 
IG.*^),  found  that  carotin  could  not  be  detected  in  this  way,  but  by  substituting  for  the 
alkaline  water  an  exceedingly  dilute  solution  of  ferric  chloride,  the  presence  of  carotin 
could  be  shown.  fl 

These  tests,  however,  are  limited  to  annatto,  turmeric,  and  carotin.     In  the  coura^^ 
of  further  experiments,  I  found  that  the  following  method  seemed  to  detect  not  only 
these  three  colours  but  other  yellow  colours,  such  as  the  aniline  and  naphtho!  yellows,  and 
possessed  the   additional  advantage  of  being  applicable  to  the  butter  or  oleomargarine 
directly,  not  previously  freed  from  water,  curd,  and  salt. 

The  following  is  tbe  test : —  ^| 

Dissolve  2  parts  of  bisulphide  of  carbon  in  15  parts  of  methylalcohol  by  adding 
small  quantities  of  the  bisulphide  to  the  methylalcohol,  and  sbBddng  gently  ;  25  c.c.  of 
this  mixture  are  placed  in  a  convenient  tube,  5  grammes  of  the  butter,  fat,  or  oil  added, 
and  the  tube  shaken.  The  bisulphide  falls  to  the  bottom  of  the  tube  carrying  with  it 
the  fatty  matter,  while  the  colouring  matter,  if  any  is  present,  remains  in  the  methyl- 
alcohoL  The  separation  takes  place  in  one  to  three  minutes.  Instead  of  methylalcohol 
other  solvents  may  be  used,  such  as  ether,  alcohol,  acetone,  etc.  ^ 

If  the  amount  of  colouring  matter  present  is  small,  more  of  the  fat  can  be  used.     V 

I  have  made  numerous  experiments,  and  in  no  case  did  the  test  fail  if  artificial 
colouring  matter  was  present,  while  the  natural  colours  of  fats,  oik,  butter,  or  oleo- 
margarine in  no  instance  coloured  tbe  methylalcohoL 

Laboratory  of  Profoissor  E,  Walhr^ 

School  o/ Mines,  Colufnbut  CoUtge,  N^w  York. 
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AMOUNT  OF  ABH  IN  AMERICAN  TALLOWS. 

By  Waltkr  Lee  Brown,  CHiaris^r,  Chicago,  Burlington  and  Quixcy  Bailboad  Co. 

As  an  appendix  to  the  article  which  appeared  in  the  Augiigt,  18SC,  number  of  The 
Analyst,  entitled  "  American  Method  for  the  Testing  of  Tallow  for  Bailroad  Use,"  the 
following  observations  on  the  per  centage  of  ash  in  American  tallows  may  prove  of  some 
interest.  The  figures  were  obtained  as  the  results  of  using  the  process  for  detecting 
soapf  given  In  the  above  article,  i.e,,  hj  noting  the  amounts  of  ash. 

From  January  15,  188(>,  to  January  25,  1887,  51)  lots,  representing  768  barrels, 
their  average  ash  determined*     The  number  of  samples  (or  barreU)  in  each  lot  ran^ 
from  I  to  35,  usually  from  10  to  16. 

The  following  table  shows  the  number  of  lots  of  each  grade  ("  refined  "  or  **  com* 
mon  butchers*  stock  ")  which  gave  the  various  percentages  indicated  :— 
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No.  of  Lots 

Refined              

10 

Common  butcher's  stock 
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Doubtful           
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<'ommon  butcher's  stock 

3 

Uefined 

4 

Common  butcher's  stock 
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Doubtful            

1 

Refined             

6 

Common  butcher's  stock 
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Mixed                
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C'ommon  butcher's  stock 
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1?                  ff 

Refined 
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2 
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1 

Common  butcher's  stock 

1 

Refined             

I 
1 
1 

5d 

The  latter  one  should  have  been  investigated. 

Average  Ash  of  the  5D  lot«  =  0'0048  per  cent. 

„  „  „     Refined  Tallow  ~  0*0046  per  cent. 

^f         „         ft     Common  butcher's  stock  =^  0*006 1  per  cent. 
The  three  doubtful  and  the  one  mixed  lot  are  not  considered  in  the  last  two 
averages. 

If  the  two  samples  running  0'024  and  0*046  per  cent,  of  the  refined  tallows  are 
thrown  out  a^  abnormal,  the  remaining  20  lots  will  average  0'0016  per  cent. 

Of  the  50  lots,  45  averaged  under  0*006  per  cent.,  or  with  a  general  average  of 
(H)()22»  henoe  I  am  of  the  opinion  that  good  American  tallow,  refined  or  not,  will  have 
an  aah  not  very  different  from  this  per  centage. 
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FOIYEETTE. 
Cautiox  to  Analysts, 
By  Peop*  J.  Campbell  Bbowx,  D.Sc. 
Let  me  warn  members  of  the  Society  not  to  be  misled  by  the  presence,  in  some  samp! 
of  pepper  which  are  in  the  market,  of  an  unusual  quantity  of  half -bleached  husk 
cortical  cells.  They  come  there,  either  by  sifting  out  the  finer  starchy  portions,  or  by 
the  addition  of  the  decortications  of  bleached  pepper  or  otherwise.  To  distingui*h 
them  from  poivrette  requires  light  not  more  yellow  than  bright  daylight,  and  they  may 
be  mistaken  during  a  microscopic  examination  by  lamplight.  Moreover,  when  the 
sample  is  boiled  with  dilute  alkali,  and  washed,  these  cells  are  heavier  than  the  dark,  un- 
bleached husk  cells.  The  particles  are  of  a  lighter- brown  colour,  and  have  a  slightly 
yellowish  appearance  to  the  naked  eye,  and  they  fall  more  rapidly  than  the  black  un- 
h leached  husk  particles,  much  in  the  same  way  as  poivrette  particles  similarly  treated. 
By  any  one  who  attempts  to  judge  merely  by  description,  these  particles  might  be 
mistaken  for  poivrette,  especially  as  they  are  somewhat  tough  between  the  teeth.  They 
have  not,  however,  tJie  same  pale,  bright  yellow  colour  after  alkali,  nor  are  they  of  the 
same  stony  hardness  as  olive  stones,  I  would  also  urge  on  the  attention  of  every  one 
the  necessity  for  jtersonally  studying  the  several  tissues  from  authentic  samples  by  the 
aid  of  the  notes  I  have  given,  before  coming  to  a  conclusion  regarding  unknown  sample.*. 
No  written  or  printed  descriptions  can  take  the  place  of  personal  study.  It  cannot  be 
too  strongly  impressed  upon  the  minds  of  students^ — and  we  are  all,  I  hope,  studetnts  - 
that  books  and  papers  are  merely  useful  as  guides  to  study,  giving  suggestions  for,  bu 
not  taking  the  place  of,  individual  independent  investigation. 
Univ.  Coll,,  Liverpool,  7th  March,  1S8T. 


ESTIMATION    OF    MANGANESE    BY   PRECIPITATION    WITH    MERCTTRI 

OXIDE  AND  BROMINE.* 
By  C.  ;Meineke. 
{Continued  from  pa^e  50.) 
It   has  already  been  pointed  out,  the  precipitation  of  manganese  is  only  complete 
ite  nitric  or  sulphuric-  acid  solution.      From    its   hydrochlcric  acid  solution,  mangano^ 
oxide  precipitates,  which  is  oxidised  with  great  diMculty  by  bromine.     In  an&lysi] 
metallic  iron,  the  best  solvent  is  a  mixture  of  5  volumes  of  sulphuric  acid  of  1'13  sp 
and    1  volume  of  nitric  acid  of   1*4  sp.  gr.,  adding  afterwards  more  acid  if  all  the  i 
should  not  be  present  in  the  ferric  state.     Oi<es  of  manganese,  or  iron  ores  containing 
manganese,  are  put  into  a  small  flask,  and  dissolved  in  a  little  hydrochloric  acid.     This 
must  now  be  completely  expelled,  and  the  best  way  to  do  this  is  to  introduce  about 
small  glass  balls,  and  then  to  boil  3  times  for  10  minutes,  with  fresh  addition  of  25 
nitric  acid  of   1*4  ap.  gi\     The  glass  balls  facilitate  the  evaporation,  and  consequen 
the  expulsion  of  the  hydrochloric  acid. 

The  nitric  or  sulphuric  solution  is  freed  from  iron  by  precipitation  with  zinc  oxide» 
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10  liquid  ifi  diluted  up  to  a  definite  bulk,  and  an  aliquot  part  of  the  filtrate,  say  25Q 
400  c.c,  is  treated  as  follows  r^ — 

The  solution  is  heated  to  boiling,  and  first  mixed  with  precipitated  mercuric  oxide, 
en  with  bromine  water.  If  the  manganese  is  only  present  in  traces,  no  precipitate 
rms  at  first,  and  one,  perhaps,  concludes  there  is  no  manganese  at  all.  Do  not,  how- 
er,  neglect  to  add  some  more  mercuric  oxide  and  bromine,  when,  all  of  a  sudden,  even 
le  merest  trace  of  manganese  will  precipitate.  If  manganese  is  present  in  large 
lantities,  the  precipitate  comes  down  at  once,  but  it  is  as  well  to  keep  boiling  a  little 
nger,  and  to  add  more  mercuric  oxide  and  bromine  water.  If  the  liquid  turns  reddish, 
is  is  a  sure  sign  the  oxidation  is  complete,  but  if  no  red  colour  appears  the  rapid 
bfiiding  of  the  precipitate  is  a  eign  of  complete  precipitation.  I  however  advise  those 
ho  may  try  the  process,  to  test  a  few  c.c.  of  the  clear  liquid  with  nitric  acid  and  plum- 
c  peroxide,  and  should  manganese  still  be  present,  a  little  more  mercuric  oxide  and 
t>mizi6  should  be  added,  and  the  boiling  continued  for  a  short  time. 

As  a  rule  the  sides  of  the  beaker  get  thickly  coated  with  pei-^xlde,  which  is  always 
a  case  if  precipitation  takes  place  before  the  fiuid  boils.  If  a  gravimetric  estimation 
intended,  this  coating  must  after  washing  be  dissolved  in  hydrochloric  acid,  and  the 
^uid  reprecipitated  with  bromine  water  and  ammonia,  and  after  washing,  be  ignited, 
gether  with  the  bulk  of  the  precipitate.  If  intended  for  volumetric  estimation,  it  does 
>t  matter,  then  it  ea^dly  dissolves  in  oxalic  acid. 

After  the  precipitate  has  completely  settled  the  liquid  is  if  necessary  decolourised 
r  m  few  drops  of  alcohol,  and  poured  through  a  filter.  The  precipitate  is  now  washed 
tth  boiling  water  strongly  acidified  with  nitric  acid  (free  from  nitrous  compounds). 
>pious  precipitates  will  now  appear  black,  small  ones  will  look  somewhat  reddish,  from  i 
imizture  of  mercuric  oxide.  The  washing  is  continued  witb  boiling  water  until  all  free 
id  liae  been  removed,  and  the  filter  is  then  at  once  put  into  a  weighed  crucible,  and 
mduaUy  heated  to  redness.  The  iiiaoganoeo-QUingamc  oxide  then  looks  a  reddish-brown 
^rcms  mass. 

I  hoped  to  be  able  to  calculate  the  exact  amotmt  of  manganese,  from  the  weight  of 
e  ignited  precipitate,  allowing  for  a  definite  quantity  of  co-precipitated  foreign  oxides, 
pare  manganoso-manganic  oxide  is  certainl>^  not  always  obtained.  What  astonii^hed 
ft  most  was  to  find  an  admixture  of  nickel  in  the  analysis  of  metallic  iron,  as  iron 
^kmtains  a  mere  fraction  of  this  metal,  as  a  rule.  The  quantity  of  the  impurities 
TBwever  generally  too  small  to  consider  the  direct  weighing  a  failure.  If  tb^ 
ic  oxide  was  free  from  ii*on  the  impuritit-s  can  only  be  the  oxides  of  nickel,  eobalti-' 
They  cxn  ba  speedily  estimated  by  dissolving  in  a  little  hydrochloric  acid,  adding 
ceas  of  ammonia,  and  a  few  drops  of  ammonic  sulphide,  finally  a  slight  excess  of 
I  acdd*  The  precipitated  sulphides  are  then  wsahed,  and  ignited  when  they  turn  to 
Their  weight  is  then  subtracted  from  the  manganoso-manganic  oxide.  If,  how- 
present  (as  sometimes  happens  in  analyses  of  cast-iron)  this  must  first  be 
by  boUing  the  nearly  neutralised  solution  with  ammonic  acetate. 
i  co-precipitated  oxides  do  not,  however,  interfere  with  the  vohnnetric  estimation, 
■pie  of  which  has  already  been  sufficiently  explained  ;  but  there  is  another  metal, 
ly  present  in  ores,  which  interferes  with  the  accuracy  of  the  process,  viz,,  had. 
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Thia  precipitates  completely  as  peroxide ,  which  drcamstanoe  will,  I  hope,  enable  me 
work  out  a  proceas  for  its  estimation* 

I   now  proceed  to  give  the  following  test  analyaes,  A   being  the  gravimetric,  B 
volumetric  results. 

L  Analysis  of   ferromanganese  (alloy  of  manganese  and  iron)  contarning   frc 
81-3^ — 81  "21  per  cent  of  manganese. 

A,  1  grm,  in  500  cc,  used  250  c.c*  =  '5  grm. 
Impure  Mn,jO^  .  .  . .  *5683  . .  .,  '5680 

Including  NiOn-ZnO  .  .  *0U38  .  .  . .  "0030 


Pure  Mn..O,      , .  . .  -5645  . .  . .  -DCaO 

--81 '24  per  cent.  Mn         —  81*4  per  cent.  Mn* 
The  impure  Mn,(Oj  contains  9[}'27 — 9£)*52  per  cont«  Mnfi^. 
B,    Found  81'3t2— 81-22  per  cent,  Mn, 
Another  sample  of  ferromanganese  containing  70*28  per  cent*  of  l^In, 
A»   1  grm. — 500  c.c,  250  c\c,=  '5  grm*  for  precipitation. 


Impure  Mn^O^  ..  ..  "4912 

Including  NiO  +  ZnO  ..  -0054 

Pure  Mn.pi     , .  . ,  '4858 

-^69'92  per  cent  Mn. 
The  impure  MnA^^^'^^— ^^*11  per  cent.  ^Inp^. 
IL  Found  06-97— 6D'81  per  cent.  Mn. 
3.  Spiegeleisen  containing  20'0B  per  cent,  of  Mn. 

A.  2  grms.  up  to  500  c.c,  taken   375  c*c.=  1*5  grms. 

taken  250  c.c.  =*5  grm. 
Impure  Mn^Oj  ..  -4222  ..  -4218 

Including  NiO-hZtiO  -OOrjO  ..  1)045 


•4931 
•0043 

-4888 
70*12  per  cent.  Mn, 


1  grm.  up  to  500  c.c, 


•1436 
0032 


J 


PureMnP,      .,  '4172  ..  -4173  '1404 

=-  20-01  per  cent.  Mn     ^  20-05  per  cent.  Mn.     20'1G  per  cent.  Mn^ 
The  impure  Mo-p^-- 1)8*82— 98-94— 98-52  per  cent.  MnaO^, 
B.  Found  20'07--20-14--20'13  per  cent.  Mn. 
4,  Spiegeleisen  containing  16'77  per  cent.  Mn. 

J.  2  grms.  in  500  c.c,  taken  250  c.c  :^1  grm. 
Impure  Mn^jOi 
Including  NiO  +  ZnO 


•2372 
■0022 


Pure  MnjjO^      . . 

—  16-92  per  cent.  Mn. 
Impure  MngOj==99'05  per  cent,  pure  Md«0^. 
B,  Found  16*94  per  cent.  Mn, 
Ditto,  containing  1(^*09  per  cent.  Mn. 
A,  5  grms.  in  500  c.c,  taken  10(1  c.c  —1  grm. 
Impure  Mn.,0^  , .  . .  -1413 

Including  NiO +  ZnO  ..  *0031 


'2350 


-1382 
—  9*95  per  cent.  Mn» 
Impure  Mnp^ ^07*87— 89-29  percent 


^407 
^0024 

1383 
=9 '95  per  cent  Mn. 


^^r                                                                     TWP.    AV4T.VST                                                                                    1 

B.  Found  lO'Ol— 10-01  per  cent.  Mn.                                                                      1 

H 

Ditto^  5  grms.  in  500  c.c,  100  c.c.  taken -^  1  grm»                                                    1 

^^M 

1.  Impure  Mn A '<>^^'»^                                   '^^^^           ^H 

Including  NiO  +  ZnO                       V()2l                                  11017            ^H 

•0837                                 '0829           ^H 

--6'0 1  per  cent.  Mn        =6*03  per  cent,  Mn.      ■ 

B.  Found  C-05 — C*05  per  cent,  Mn,                                                                       ■ 

^L?, 

Tbomas-iron  containing  3,^2  per  cent,  Mn.                                                           ^^B 

A.  5  grms.  in  500  o.e.,  taken  lOQ  c.e.  =  1  grm,                                           ^^M 

Impure  Mn^O^                                   M3502                                    0505            ^H 

Including  Fe..O                                  1H)07                                   *0010            ^H 

1                        NiO  +  ZnO                       1)015                                  11016            ^^H 

Pure  Mn^O^                                      -0480                                  -0479            ^^ 

=  3-45  per  cent.  Mn.                      3-4t>  per  cent.  Mn,  1 

In  impure  Mn,p^  05'59— D5-U  per  eent,^  and  1*52— 1  98  per  c^nt.  Fe.Oj.   I 

B.   Found  3"58— 3  54  per  cent.  Mn.                                                               '        1 

H_^- 

Silicon  iron,   containing   '704  per  cent*    Mn,  10  grms,  in  1000  c.c,  uaed  260  ■ 

C.C.  =  2-5  grms.                                                                                                           ■ 

^1.  Impure  Mn^^            0274             ^M 

1         NiO-f-ZnO ^0041            ^H 

1                                                                                                                                ^H 

^  *663  per  cent.  Mn.                              ^H 

Impure  Mn^O^  =  84*12  per  cent.                                                                    ^^H 

n.  Found  'GSD-^^GSO  per  cent.  Mn.                                                                  ^^M 

I 

Thomas-Bteel  containing  -603  per  cent.  Mn,                                                     ^^W 

J.  9-86  grma.    (instead  of  10  to  compensate  for  the   valume  occupied   by  ■ 

the  iron  precipitate)  in  500  c.c,  taken  250  c,c.  ^  5  grm8.                         1 

Impure  MujO^               . .                      *0443                   J 

Including  Fe.O,                                                                           -0004            ^H 

„     NiOi-ZnO                                                                       1)01 8            ^H 

1          Pure  Mn,0, , 1M21            ^H 

P                                                              *600  per  cent.  Mn.                                 ^^M 

Impure  Mn^-O^  ^  95-03  per  cent.  MnP^  and  '90  per  cent.  Fe^O,.             ^^M 

B.  Not  carried  out.                                                                                                  ^^H 

H^io 

*  Crucible  steel  containing  1-477  per  cent,  Mn.                                                          1 

A,  13-06  in  1000  c.c.>  taken  375  c.c.  =  5-05  grms.  (this  compensates  for  iron  1 

precipitate),                                                                                                        J 

Impure  MnjO^                        1082          *1087                   J 

Including  Fe^O^^                     nolo                                    .  .          -0017                   M 

1             ,,     KiO+ZnO    ..           0039                                               *0035            ^H 

1          FureMnp,                      1033                                            -1035            ^H 

-  1-471  per  cent,  Mn,          1*474  per  cent.  Mn.    ^^B 

Impure  Mn^O^  =  95-11— 95-07  per  cent.  Mn.O^  and  '92— 1'5G                  J 

per  cent.  FesOj,                                                                                  ^^1 

n.  Found  1  491— 1*491  per  cent.  Mn.                                                          ^H 
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Ditto  containing  '841  per  cent,  Mn. 

A.  13-33  in  1000  c.c.  taken,  375  c,c- =  5*05  grms. 

Impure  Mn^^  . .  -063  4 

Including  Fe^O,,        .  .  *0007 

„       KiO-^ZnO  -0033 

Pare  Mn^O^  . ,  -0504  

=  '846  per  cent*  Mn. 

B.  Found  '878— *878  per  cent.  Mn. 

Ditto  containing  *427  per  cent*  Mn. 
A,  13  33  grms.  in  1000  c.c.  taken,  ij75  c.c.  =  5*05  gnns. 

Impure  Mnp^  . ,  0312 

Including  NiO  +  ZnU  -OOIH 


•0C3I5 
•0008 
*0033 

^0504 
•846  per  cent- 


•0310 

•0014 


Mn. 


/?. 


Pure  Mn^O^  . .  . .  '021^4 

—   *420  per  cent.  Mn. 
Found  '421 — ^-420  per  cent.  Mn. 


•0296 
•423  per  cent.  Mn. 


13.  Ditto  containing  '328  per  cent  Mn. 

A.  13'33  grms.  in  1000  c.c.  takeni  375  c,g.  =  505  grms* 


Impure  Mn^O^ 
Including  ¥eX\ 
NiO  +  ZnO    ■  .. 

Pure  Mn^O^ . . 


•0224 
•OOOi  I 
■on  15 

•0209 

'297  per  cent. 

93^30 


Mn. 


•0250 

•0010 
^0020 

•0220 

•312  per  cent.  Mn, 

SS'SS      per      cent 


Impure  Mn^O^  ^ 

McaOj  and  0-00™4-00  per  cent.  F^Oj. 
B.  Found  -316 — -307  per  cent.  Mn. 

From  these  experiments  it  will   be  seen   botb   the  graviaietric   and    volumel 
processes  give  most  satisfactory  results,  and  can  be  used,  with  any  kind  of  metallic 
whatever  the  percentage  of  manganese  may  be. 

Ij6t  us  now  try  to  find  out,  whether  there  exists  a  constant  relation  between  the 
Mn<jO|  (or  MnX>, -f  Fe^Oj)  and  the  NiO-fZnO.  If  we  except  experiment  No.  8,  we 
find  the  amount  of  NiO  +  ZnO  is  far  less  in  the  irons  than  in  the  steels.  I  have  not 
separated  the  nickel  from  the  zinc,  but  the  colour  of  the  ignited  precipitate  showed  the 
furmer  predominated. 

The  MnjjOi  from  the  ferromanganese  and  cast-irons  contains  from  2-88^*48 
cent,  of  oxides  of  nickel  and  zinc.  These  quantitiea  vary  too  much  to  be  made  the  basii 
of  a  check.  But  in  the  case  of  steels,  which  contain  comparatively  but  little  manganefie,^ 
it  is  a  different  thing.  We  can  safely  omit  the  estimation  of  the  foreign  oxides, 
make  an  allowance  instead.  The  iron  must,  however,  be  estimated  if  there  is  any  reason 
to  believe  its  presence.  In  the  following  analyses  I  have  supposed  the  MngO^  to  contain 
4  93  per  oent«  of  zinc  and  nickel  oxides  :■ — 


emlH 

iron^l 

the 
f  we 
not 
the 

»asi^| 
Le66,S 
andV 


^^v 
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No»    9.  Thomas  steel 

Ayetftgeof 

Analytical  results. 
*603       .. 

Found  by  using  the  check. 
Percentage.        DiPereoce. 
•600      .,       -   *003 

No.  10.  Orudble  steel 

1*479      .. 

1-452      . . 

-  -022 

No,  10.         „         „ 

n 

144D      .. 

-    030 

No.  IL  Crucible  steel 

..        -850      .. 

■851J      . . 

+   -009 

No.  11. 

>» 

•859      .  . 

+  -009 

No.  12,  Crucible  steel 

■423      .. 

'422      . , 

-  -001 

No.  12,         „         „ 

u 

-420      , . 

^  -003 

No.  13.  Crucible  steel 

315      ,. 

-303      . . 

-  *012 

No.  13 

>» 

-325      . . 

-  *009 

In  ooQclumoa  a  few  words  about  the  precipitation  of  the  manganese  from  a  solutiou 

bontaining  much  iron. 

Ad  neither  ferric  sulphate  nor  nitrate  are  precipitated  hj  mercuric  oxide,  it  would 
■oom,  the  process  might  be  used  without  previous  separation  of  the  iron,  and  that  we 
may  simply  expect  a  small  quantity  of  iron  in  the  precipitate,  which  at  any  rate  would 
not  interfere  with  the  volumetric  estisoation.  In  trying  the  process  with  samples  Nos.  3 
and  5,  without  previous  precipitation  of  the  iron,  it  ended  in  utter  failure.  With  samples 

tl  and  2  (containing  but  little  iron)  the  results  were,  however,  satisfactory. 
No.  1  gave  81*46  per  cent. 
No.  2     „    70-03 
: 


OF   ANALYTICAL   RESEARCHES    INTO  FOOD. 
Zeitschr.  f.  Anal,  Chem.,  vol,  ^onri.,  p,  28,     F.W.A.Woll, 


lONTHLY   RECORD 

Oh  Butter  Analtsis. 
|K«8c. — From  analyses  which  the  author  has  carried  out  and  embodied  in  two  tables, 
be  0011188  to  the  conclusion  that  the  determination  of  the  melting  point  does  not  aasisl 
iBfttariaUy  in  distinguijshing  a  natural  from  an  artiBcial  butter.  The  question  can, 
bowoTer,  as  a  rule,  be  decided  by  determining  the  sp.  gravity,  and  by  carrying  out 
fcdttstorfar^s  or  Reichert's  methods  of  butter  analysis.  He  considers  Reichert's  method 
fo  be  the  one  which  gives  the  most  satisfactory  data  for  estimating  the  percentage  of 
Irne  butter  in  butterine. 

The  sp,  gr.  of  natural  butter  is  usually  given  as  varying  between  *914  and  "912 ;  in 
^em  samples  of  natural  butter  he  obtained  lower  sp,  gravities  ;  the  lowest  being  '91107. 
^^  He  givee  as  data  for  natural  butter — 
^B  Sp.  gr.  above  0-91100. 

^m  Melting  point,  32-36  5^0. 

^H  Kbttgtorfar's  method,  221*4-232-4  mgr.  of  potaah. 

^M  Beiohert'a  method,  120^14-9  c.c.  of  ^  alkali,  F.W.T.K 

^piONTHLY  RECORD  OF  ANALYTICAL  RESEAHOHES  INTO  DRUGS. 
^*  QuAKTrrATivE  Estimation  op  Acids  Combined  with  Alkaloids.  P-  C.  Pluggi 
jHaaxman's  Tydschrift,  Nov.,  1886. — The  acids  in  combination  with  weak  opium 
^uch  «fl  narootine,  papaverine^  and  narceine,  may  be  volumetrically  estimated  with  A  nor- 
^nal  soda,  using  either  litmus,  or  phenol-phtalein,  as  indicator,  as  the  liberated  bases  are 
ItoQ  weak  to  a£foct  these  indicators.  The  amount  of  acid  m  any  of  the  other  alkaloidal  salts, 
iwiib  the  exception  of  coneine  and  nicotine,  may  also  be  titrated  with  soda,  using  phenol- 
Iphtalein.  In  the  case  of  salts  of  codeine,  brudne,  morphine,  or  thebaine  a  very  faint 
colour  makes  its  appearance  before  every  trace  of  a^id  is  neutralised,  but  this  colour 
reiMlily  distinguished,  after  some  little  practice,  from  the  true  red  colour  produced  by 
16  floda.  If  the  salts  contain  free  add  this  must  be  first  estimated,  by  using  delicatf 
r  pttpeiTt  and  the  phenol-phtalein  is  then  added,  Narcotine,  papaverine,  or  naroeine^l 
net  be  present.  The  test  analyses  dealing  inth  twelve  various  alkaloids  are 
wtiihctorj.  L.  Dt  K. 
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vol. 


Test 


FOB  HYposuLPHrrBs.     Prof.  L.  L.  be  Konikck.     Zeitschr,  f 


p,  26. — On  treating  the  hypoBulphitee  of  tbe 


presence  of  caustic  potash  or  soda,  alkaline   sulphides 
easily  detected.     The  reaction  is  probably 

M^SjsOg+2NaOH  +  2H-M,SOj  +  KaS  +  2HjO. 


Anal.  Chem., 
alkalies  with   aluminium  in 
formed  which  can  then  be 


F.W.T.K. 


Estimation  of  Fatty  Acids  m  Soaps.  Br.  B.  Schulzb.  Zeitschrift.  f.  Anal. 
Chem.»  vol.  xxvi.,  p.  27. — ^The  author  gives  the  following  slight  modification  of  the 
method  for  estimating  the  fatty  acids  in  soaps,  given  in  Bolley's  "  Handbuch  dor 
technisch-chemischen  untersuchungen,*'  5th  edit.  1879,  p.  672. 

He  adds  dilute  sulphui'ic  acid  to  a  weighed  portion  of  the  soap,  contained  in  a 
small  Erlenmeyer  flask.  Ether  is  then  added,  and  the  fatty  acids  which  have  been 
liberated  are  dissolved  up  in  it.  When  the  decomposition  of  the  soap  is  complete,  the 
liquid  below  the  ethereal  solution  is  removed  by  sucking  it  up  with  a  pipette.  With  a 
little  care  this  can  be  done  very  completely  without  any  of  the  ethereal  solution  getting 
into  the  pipette.  The  ether  solution  is  then  shaken  up  with  distilled  water,  and  the 
latter  pipetted  off  as  before,  and  this  process  of  washing  repeated  three  times  more. 
When  all  but  a  few  drops  of  the  wash- water  have  been  pipetted  o£^  the  outer  surface 
of  the  pipette  is  washed  with  a  little  ether,  and  a  few  drops  of  barium  chloride  solution 
added,  the  mixture  shaken  up,  and  the  last  traces  of  sulphuric  acid  thus  removed.  With 
a  little  practice  so  little  water  is  left  below  the  ethereal  solution,  that  the  latter  can  be 
directly  poured  off  and  evaporated.  The  further  course  of  the  analysis  is  the  same  aa 
in  any  other  fat  estimation.  The  fatty  acids  obtained  are  perfectly  free  from  sulphuric 
and  hydrochloric  acid,  and  do  not  get  brown  at  lOO**  0.  F.  W.  T,  K. 
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Br.  WiLLL&M  JoHKSTONE  baa  beeE  appuicted  Public  Analyst  to  the  Boroughs  of  Dartmotith  and 
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CORRESPONDENCE. 

[The  Editor  it  not  in  tM>y  way  respomihU  for  opinwm  eitpressed  by  Am  earrei^mtdenii,} 

GERMAN  V,  AMBRICAK  FEVER. 

To  thAS  Editor  of  the  ANALYST. 

Sib, — I  am  afraid  that    your  1  tamed  oorreapoudent  who  writes  under  the  nam-d^-plums  of 

Hyclroxyl  is  greatly  mistaken  in  liis  dia^osia  as  to  the  source  of  that  iBfectioas  malady  mentioDed  ar 

described  by  bim.     I  can  assure  liitn  that  the  disease  is  of  malignant  Germah  ojrigin»  and  not 

American  ;  #c»  I  hope  that  Hydroxyl  (0  H)*  will  in  future  bear  that  in  mind. 

The  American  form  of  disease  was  thoroughly  stamped  out  several  years  ago,  being  of  a  much  less 
contagions  nature  than  that  of  the  Vaterland.  HydToxyl  is  not  such  an  important  compound  radical 
as  he  sDppodes  himself  to  be,  and  it  would  be  exceedingly  easy  to  *^do  without  him^  a*  lots  have  dime 
bt'/(tTt\'*  and  extremely  simple  to  reduce  his  alien  caustic  and  volatile  irritability  to  a  more  oleaginous 
condition. — Yours  truly,  Attolinb,  I'^rofeisaor  and  Docton 

FOIIi-LlNED   CAPSULES. 
7b  ths  Editor  of  the  Analyst, 
Sir, — With  reference  to  M.  Kretzschmar^s  method  of  using  a  foil-lined  capsule  to  obviate  thi 
difficulty  sometimes  experienced  in  (conveniently  and  without  loss)  removing  a  residue  from  the  basin  ii 
which  the  evaporation  has  bt^en  conducted  (abstract  from  Chem.  Zeitung  in  the  Analybt  for  Marcir 
may  I  be  allowed  to  say  that  three  years  ago  I  had  some  sticky  extracts  to  work  upon,  which  ga* 
considerable  trouble  by  their  obstinate  a<ihesive  tendency.     I  then  devised  tbe  plan  of  lining  tny 
capsules  ^vith  tinfoil,  and  of  subsequently  powdering  up  both  loU  and  residae  together.     I  found  thik 
method  so  convenietit  that  I  have  since  employed  it  in  all  such  cases,  and  can  confidently  reoommend  it 
to  any  having  the  above  difficulty  to  contend  with,— I  ami  sir,  yoars  faithfully, 

London,  March  16th,  1887.  '  W.  0.  NiOBOI3a»< 
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PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 

Asr  ordiimry  meeting  of  tbis  Society  was    held  at  Burlington  Hoiiee,  Piccadilly,   on 
Wedtieed&y,  the  ISth  ult,,  the  President,  Mr.  A.  H.  Allen,  in  the  chair. 

The  minutes  of  the  previoxis  meeting  were  read  and  confirmed.  ' 

A  ballot  was  taken  for  new  members  and  the  following  were  declared  to  be  duly 
elected  :— C.  E,  Oaasal,  F.C.S.,  FJ.C,  public  analyst  for  Kensington  ;  G.  H.  Og»ton, 
F*C.S.,  F.I.C,  analytical  chemist^  London  ;  F.  W.  Btoddart,  public  analyst  for  Bristol ; 
Dr.  Sedgwick  Saunders,  F.C.S.,  public  analyst  for  the  City  of  London. 

The  following  wei*e  propoeed  for  election,  and  will  be  balloted  for  at  the  next 
meeting : — As  member,  R.  Davis,  public  analyst.  As  associate,  Mr.  Hunter,  assistant 
to  Mr.  Davis. 

The  following  papers  were  read  and  diecusaed : — 

**  On  the  Admixture  of  Starch  with  Yeast/'  by  W.  F.  K.  Stock, 
'•Testing  Skim  Milk  by  the  Lactocrite,"  by  Harald  Faber. 
*'0n  another  New  Pepper  Adulterant,"  by  Dr.  Campbell  Brown. 
"On  FUtwick  Water,*'  by  W.  Johnstone. 

The  President  announced  that  the  Council   had  sent  a  subecriptioD   of  jCIO  Tfl 
to  the  Imperial  Institute,  on  behalf  of  the  Society. 

The  President  also  stated  that  another  subject  which  interested  the  Society  was 
that  of  pure  beer  ;  and  having  regard  to  the  deputation  which  recently  waited  on  the 
CThanoellor  of  the  Exchequer  and  the  views  then  expressed,  the  Council  considered  it 
would  be  desirable  to  send  a  circular  letter  to  the  members  of  the  Society,  drawing 
their  attention  to  the  employment  of  hop  substitutes  in  the  manufacture  of  beer,  and 
requesting  the  members  to  communicate  to  the  Secretaries  any  information  they  might 
have,  and  especially  on  the  points  whether  the  substances  used  as  substitutes  for  hops 
ooold  be  detected  and  identified  with  certainty  by  chemical  analysis,  or  other  means, 
and  what  opinion,  if  any,  they  might  have  as  to  the  effect  on  health  of  habitual  small  ^ 
do60e  of  such  hop  substitutes.  ■ 

The  next  meeting  of  the  Society  will  be  held  at  Burlington  House  on  Wednesday, 
iba  11  th  inst. 


J 


SOME  GENERAL  RESULTS  OF  MILK  ANALYSES. 
Bv  Hahald  Faber. 

Sotm  ^^Tf  valuable  information  as  to  the  quality  of  English  milk  in  general,  and  the 
variationB  in  the  amounts  of  the  ditlerent  solids  contained  therein,  is  given  in  the  yearly 
roporie  of  milk  analyses  furnished  by  Dr.  Vieth,  and  published  in  the  last  volumes  of 
Turn  Analyst.  The  monthly  averages  of  the  analyses  given  for  each  of  the  last  years 
not  only  comprise  a  very  large  number  of  samples  from  over  foi-ty  different  farms,  but 
they  are  calculated  from  analyses  made  with  great  care  and  according  to  a  method  which, 
in  two  ea^ntial  |>oint8,  has  remained  unchanged  from  the  ljegini:ing,  vix.,  the  taking  of 
lbs  specific  gravity,  and  the  estimation  of   the  total   solid t^i,   thebe   being  determined  by 
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diying  5  c.c.  of  milk  (measured  by  meanB  of  correct  pipettes)  for  three  hours  on  an  open 
bath,  and  afterwards  for  three  hours  in  an  air  bath,  the  temperature  of  which  was  kept 
between  95^  and  100'^  C.  The  full  understanding  of  the  result  of  this  work  is  only 
with  difficulty  acquired  in  looking  over  so  many  figures ;  the  graphical  representation 
of  the  figures  by  means  of  lines  on  a  chart  will  doubtless  give  a  clearer  insight  by 
bringing  the  whole  matter  befoi*e  us  at  a  glance*  Before  proceeding  to  give  such  a  chart 
I  must  biiefiy  mention  why  I  have  thought  it  right  to  revise  the  figures  given  by  Dr. 
V  ietb,  slightly,  but,  as  I  hope,  not  more  than  he  will  approve  of.  I  treat  only  of  the 
four  years,  from  1882-85,  both  included. 

The  specific  gravity,  the  importance  of  which  Dr,  Vieth  has  so  often  rightly  empha- 
sized, is  easily  estimated  with  sufficient  correctness  with  a  good  lactometer  with  an  open 
scale.  The  averages  for  the  four  years  were  found  to  he  31  0,  32-3,  32*3,  32*2,  viz.,  to 
vary  little  or  nothing.  The  total  solids,  estimated  as  above  mentioned,  cannot  claim  for 
the  single  analysis  the  same  accuracy  as  when  the  milk  is  weighed  for  analysis,  but  when 
we  have  to  consider  only  averages  of  1,000,  or  still  more  analjrses,  it  is  evident  that  errors 
in  measuring  must  be  completely  eliminated,  and  that  a  fully  reliable  record  of  the  total 
solids  present  in  5  c.c,  understood  with  mathematical  exactness,  is  obtained.  The  time 
of  drying,  I  understand,  is  much  longer  than  ia  the  general  practice,  but  many  ex- 
periments have  satisfied  me  that  drying  for  a  shorter  period  than  that  employed  by  Br. 
Yieth  invariably  leaves  some  water  behind,  making  the  total  solids  appear  too  high.  The 
estimation  of  fat  during  the  first  three  years  and  the  first  half  of  the  fourth  was  done  by 
means  of  the  lactobutyrometer,  not,  as  Dr.  Vieth  himself  informs  us,  because  he  considered 
it  quite  reliable,  but  because  no  other  method  practically  was  possible  in  his  special  work. 
That  it  did  not  give  complete  satisfaction  will  be  evident  from  the  following  averages  for 
the  ditierent  years  : — 


Specific  gravity 
Total  solids    . , 
Fat    ,. 
Solids,  not  fat 


1882, 


31-90 

13*03 

3-52 

9-51 


1883. 


32'30 

12-97 

3*50 

9-47 


1884 


32-30 

12-96 

3-74 

9-22 


1885. 


32*20 

13-06 

3-93 

9*13 


I 


Ar  the  figures  show,  the  amount  of  fat  is  gradually  increasing  from  3-52  to  3-! 
and  that  of  H.N.F.  is  decreasing  from  9*51  to  9-13.  And  even  if  we  exclude  the 
year,  where  another  method  waa  partly  used,  we  find  the  same  variation.  This 
tion  cannot  be  brought  to  harmonise  with  the  fact  that  the  specific  gravity  and  the  total 
solids  remain  almost  constant  from  year  to  year.  Fat,  having  a  less  specific  gravity 
than  water,  an  increase  of  fat  must  tend  to  lower  the  specific  gravity  of  milk,  and  the 
S,N.F.  giving  to  the  watery  solution  a  larger  specific  gravity  than  water  itself,  their 
decrease  must  bring  the  specific  gravity  of  the  milk  neai-er  to  that  of  water— in  other 
words,  lower  it.  However  much  anybody  may  disregard  the  specific  gravity  and  its 
relation  to  milk  solids,  these  facts  cannot  be  denied ;  consequently,  when  in  the  above 
ftver«gett  two  causes  tend  to  lower  the  specific  gravity,  as  we  go  from  one  year  to 


aezfei  and  the  Bpedio  gravity  still  remains  the  same  (or  rather  rises)  somethiDg  must  be 
wrong,  and  in  this  case  it  is  natural  to  consider  the  lactobutjrometer  the  source  of  error* 
Evidently  it  has  somehow  or  other  showed  more  and  more  of  the  fat^  always  being, 
aooording  to  Dr.  Yieth's  ezperienGe,  somewhat  below  the  truth.  This,  therefore,  is  the 
mscm  why  I  have  considered  it  advisable  to  revise  the  figures,  substituting  for  the 
lactobutyrometer  test  the  method  adopted  by  Dr.  Vieth  in  July,  1885.  I  have  calcu- 
lated by  means  of  Fleischmann  and  Morgan's  formula  (in  **  Journal  f.  landw,,"  1882) 
the  amount  of  fat  in  the  monthly  averages  from  the  total  solids  and  specific  gravity. 
Concerning  the  applicability  of  the  formula  I  shall  refer  to  Dr,  Yieth's  paper,  only 
adding  that  I  have  tried  it  myself  on  more  than  1  TO  analyses,  made  with  great  care, 
ipraad  over  a  long  period,  which  convinced  me  of  its  great  usefulness.  The  same  remarks 
tnaife  with  reference  to  the  total  solids,  apply  here ;  calculating  the  fat  by  means  of  the 
formula  does  not  in  the  single  analysis  give  very  great  accxiracy,  but  the  errors  are 
dimiQated  when  averages  of  such  a  large  number  of  analyses  are  dealt  with.  The  S,N.F- 
azia  simply  taken  as  the  difierences  between  fat  and  total  solids. 

One  thing,  at  least,  is  obtained  by  this  revision  of  the  figures,  viz.,  a  greater  unifor- 
mity. The  speoific  gravity  and  the  total  solids  being  determined  during  the  whole  time 
in  precisely  the  same  way,  and  the  fat  being  calculated  from  these  by  means  of  the  same 
formula  in  every  case,  such  uniformity  is  insured,  that  whatever  variations  may  be  found 
from  year  to  year  or  month  to  month  may  safely  be  attributed  to  difierences  in  the  milk 
itself,  not  in  the  analytical  method.  And  as  I  purpose  to  show  only  such  vanations, 
Ibe  material,  I  hope,  will  be  found  suf^dently  correct  for  my  purpose. 

I  shall  now  proceed  to  describe  the  chart  (Fl.  I.),  on  which  is  laid  down  by  difiTerent 
carves  the  average  figures  for  the  different  soEds  during  the  four  years  mentioned.  The 
chart  is  made  up  of  three  parts  ;  the  upper  part  shows  the  amounts  of  total  solids,  the 
lower  part  those  of  fat,  the  S.N.F.  being  represented  on  the  middle  part.  The  chart  is 
divided  from  left  to  right  in  twelve  equal  parts,  one  for  every  month  of  the  year,  as  the 
heading  shows.  By  horizoDtal  lines  are  indicated  difierences  in  the  amounts  of  the 
■olids,  the  distance  between  each  two  lines  corresponding  to  a  difference  of  one- tenth 
per  cent.  Four  different  signatures  are  used  for  the  curves  of  the  four  diflerent  years, 
ma  shown  on  the  chart. 

It  will  be  seen  immediately  that  there  is  a  great  difference  between  the  three  sets 
of  curves,  thoee  for  total  solids  and  for  fat  presenting  quite  a  different  aspect  to  those 
for  S*N.F.  While  in  the  two  first-mentioned  sets  great  differences  occur  from  year  to 
jmr  and  from  month  to  month,  the  four  curves  representing  the  amounts  of  S.N.F. 
nm  vwrj  close  together,  and  keep  very  nearly  horizontal,  the  greatest  difference  being 
aaiy  0*35  per  cent.  In  ail  three  sets  the  four  curves  wiM  be  found  interwoven  without 
plan,  showing  that  while  during  one  month  the  milk  from  one  year  was  better,  during 
another  month  it  was  inferior  to  that  of  the  other  years,  but  that  as  a  whole  the  milk 
WIS  almost  alike  every  year,  as  it  appears  from  the  figures  for  total  solids  given  above. 
But  the  curves  for  total  solids  and  for  fat,  which  show  a  great  resemblance  to  each  other 
(a  simple  consequence  of  the  curves  for  S^N.F.  being  almost  hornsontal),  indicate  a 
QKiaia  vmrtation  during  the  year,  which  is  found  so  uniformly  every  year  that  it  may 
mfely  be  said  to  be  a  general  characteristic  of  English  milk  to  vary  in  this  manner.     It 


I 


^^^^^^                                  THE  ANALYST.                                               ^^ 

will  be  Been  that  from  March  to  July  the  milk  contains  less  eolids  than  at  other  timeft  of 
the  year,  and  that  from  July  to  October  a  marked  rise  in  the  amount  of  solids  take^^ 
place,  the  richest  milk  of  the  year  being  obtained  during  October  and  November.            ■ 

How  far  this  is  found  to  be  the  case  with  milk  in  other  countries,  I  am  unable  to 
State,  as  sufBciently  correct  and  comprehensive  analytical  material  is  not  obtainable  from 
any  other  country— at  least  is  not  published,  so  far  as  I  know*     From  some  dairy  trials 
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be  forced.     This  may  show  that  the  richer  autumn  milk  cannot  without  further  proof 
be  e^tplained  by  the  fact  that  the  cows  are  then  getting  dry.     But  on  the  other  hand 
these  curves  prove  how  very  erroneous  it  is  to  argue,  as  was  done  sometime  ago  ia 
eourti  as  a  defence  for  a  very  poor  sample  of  rnilk^  that  the  milk  waa  naturally  of  low  M 
cpality  at  that  time  of  the  year  (autumn)  when  cows  were  getting  dry.                               H 
The  results  I  deduce  from  the  chart  may  be  stated  briefly  as  follows  : —                     H 
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exactly  the  same  way  as  the  first.  It  giT^  the  average  results  of  a  great  number  of 
Analyses  made  during  the  year  1886  for  "The  Dairy  Supply  Company,  Limited/'  to 
control  the  supply  of  milk.  This  firm  receives  a  very  large  amount  of  mUk  drawn  from 
about  170  farms  spread  over  a  very  large  part  of  England,  The  analyses  are  made  in 
the  following  way.  5  grams*  of  milk  are  weighed,  dried  1  hour  on  a  water*hath,  and 
then  four  hours  in  a  drying  oven  kept  exactly  between  98**  and  100**  C.  The  fat  ifl 
calculated  from  the  total  solids  and  sp,  gr.  by  means  of  Fleiachmann's  formula  with  a 
alight  modification.  Uniform  results  may  therefore  be  expected  here  also,  and  such  as 
can  be  compared  with  those  of  Dr.  Yieth,  because  almost  the  same  method  has  been 
used*  X  have  kept  the  two  meals  separate,  and  further  information  of  the  general 
character  of  average  milk  may  therefore  be  gathered  from  the  chart. 

It  will  be  seen  that  the  curves  for  S.N.F,  (in  the  middle  part)  run  horizontally 
as  in  chart  L,  but  besides  it  is  seen,  that  the  curve  for  the  p.m,  meal  (full  line)  is  soon 
a  trifie  above,  soon  below  the  curve  for  the  a.m.  meal  (dotted  line),  showing  that  the 
amount  of  S.N.F,  is  the  same  in  morning  and  evening  mUk,  The  variations  in  tba 
amount  of  total  solids  are  also  here  mainly  due  to  the  variations  in  the  amounts  of  fat| 
and  for  both  kinds  of  solids  is  the  amount  in  the  p.m.  meal  constantly  the  larger  one* 

The  same  features  that  are  found  in  the  other  chart  may  be  seen  here,  but  not  so 
clearly  as  the  averages  for  both  meak  together  are  not  given*  To  the  results  already 
given  I  therefore  add  the  following  : — 

4.  The  amount  of  S.N.F.  is  the  same  in  both  meals,  and 

5*  The  amount  of  fat,  and  consequently  (cfr.  2  and  I)  of  total  solids  is  always 
l&rger  in  the  p.m.  meal  than  in  the  a.m.  meaL 

Although  these  results  may  be  of  greater  interest  to  dairy-scientiflta  than  to  analysts, 
one  result  which  is  clearly  illustrated  by  both  charts  may  not  be  without  general  analytical 
value,  viz.,  the surprifiing  constancy  of  the  S.N.F.  This  provee  how  wise  is  the  practice 
of  basing  on  this  item  more  than  on  anything  else  the  decision  of  the  character  of  a 
sample  of  milk.  That  some  of  the  results  are  not  quit©  new,  I  am  fully  aware,  but  to 
my  knowledge  they  have  not  previously  been  borne  out  by  a  similar  analytical  work  t<^ 
that  which  I  have  been  able  to  use  here*  ^M 

[Note,— The  subject-matter  of  the  above  article  was  given  by  the  author  in  the 
discussion  upon  Dr.  Vieth'a  paper  on  the  composition  of  milk  published  in  our  March  issue. 
It  has  been  since  revised  and  submitted  in  its  present  state  to  Dr.  Yieth,  who  deetree  to 
say  nothing  in  reply,  further  than  to  emphasise  the  fact  that  during  the  years  1882  and 
1883  the  fat  in  the  samples  in  question  was  determined  exclusively  by  means  of  the 
lactobutyrometer.  In  July,  1884,  this  method  of  fat  estimation  was  abandoned,  and 
replaced  by  calculating  the  percentage  of  fat,  employing  Fleisehmann  and  Morgan^a 
formula.  8ince  May,  1885,  Fleischmann's  revised  formula  has  been  used.  (See  Thi 
Analtst,  voL  X.,  p,  69,  and  vol*  XI.,  p.  68.) — Ebitor,  Ai^altst.] 


ON  THE  ADMIXTURE  OF  STARCH  WLTK  YEAST. 

By  W,  F.  K.  Stock,  F.C.S.,  FJ.C. 

Bead  at  the  Msetin^g^  April,  1887. 

I  HAVE  to  confess  to  a  considerable  feeling  of  diffidence  in  bringing  before  this  Society  tfad 

subject  which  forms  the  title  of  my  paper.     As  a  provincial,  meeting  but  seldom  with 
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fmblic  analysts,  it  maj  be  that  I  shall  stand  m  the  unfortunate  position  of  one  repeating 
an  oft  told  tale.  If  that  should  unhappily  be  the  case,  please  bear  in  mind  that  you  owe 
ibe  mfiiction  to  our  honoured  President,  at  whose  invitation  I  stand  before  you. 

In  fairness  to  myself,  I  may  say  that  had  this  request  come  to  me  two  years  ago 
I  ahould  have  found  it  exceedingly  dif^cult  to  respond,  for,  owing  chiefly  to  the  scattered 
and  fragmentary  nature  of  the  literature  of  yeast,  what  I  know  has  simply  grown  upon 
me  in  the  pursuit  of  business.  Looking  back  through  twenty  years  of  the  issue  of  the 
Chemical  Newi  I  can  find  but  one  short  notice  of  yeast  manufacture  and  perhaps  eighteen 
biological  references,  nwi-rly  all,  if  not  all,  of  which  are  from  foreign  sources. 

Binoe  it  is  my  intention  to-night  to  treat  the  addition  of  starch  to  yeast  as  an 
ofifonoe  against  the  "  Food  and  Drugs  Act,"  &nd  since  my  utterances  will  probably  be 
made  public,  it  will  be  well,  at  the  outset,  to  draw  particular  attention  to  the  convicting 
nature  of  statements  which  have  from  time  to  time  been  made  respecting  this  matter. 
On  the  one  hand,  I  have  it  from  manufacturers  and  merchants  that  occasioncdly  starch 
is  added  to  yeast  to  the  extent  of  from  10  to  15  per  oent.  On  the  other  hand,  I  have 
heard  it  declared  upon  oath  by  a  member  of  this  Society  that  he  h&d  analysed  "  thousands 
of  flamples,"  and  had  sometimes  found  even  75  per  cent,  of  staurch  preeent  {\)  but  had 
seldom  met  with  pure  yeast. 

My  own  experience  is  that  out  of  120  samples  recently  analysed  54  contained  starch 
▼arying  in  proportion  from  5  to  40  per  cent.  Some  samples  were  absolutely  free  from 
atarcb,  whilst  others  contained  a  treu^e,  which  was  proved  by  microscopic  examination 
to  be  manufacturing  residuum* 

Looking  at  the  subject  from  a  public  analyst^s  point  of  view,  three  questions 
fiaturally  present  themselves  for  solution.     We  must  ask  ourselves  :— 

lst»  Is  the  addition  of  starch  to  yeast  a  necessity  ? 

2Dd«  If  necessary,  what  end  does  it  serve  t 

3rd«  What  is  the  quantitative  limit  1 

And  these  questions  lead  directly  to  a  fourth,  which  is — Does  this  addition  come 
witliin  the  meaning  of  the  Food  and  Drugs  Act  ? 

I  do  not  intend  to  weary  you  with  a  detailed  account  of  how  I  solved  these  probl 
for  myself.  All  I  need  say  is  that  I  looked  in  vain  for  help  from  the  pages  of  our  own 
ezoaUent  journal.  All  I  met  with  was  an  exceedingly  great  discouragement  in  that  the 
onlj  case  I  could  find  was  a  prosecution  for  yeast  adulteration,  which  had  been  quietly 
pot  to  rest  by  words  of  wisdom  from  the  magistrates'  clerk,  who  appeared  to  know  all 
aboQtiL 

However,  I  was  fortunate  in  being  the  posaeeBor  of  a  translation  of  Pasteur's 
admirable  "  Studies  on  Fermentation,'^  and  by  diligent  reading  and  pretty  extensive 
mieroeoopic  observation  I  arrived  at  a  certain  amount  of  facts  which  emboldened  me  to 
dare  the  superior  knowledge  of  magistrates'  clerks.  I  asked  for  a  test  case  to  be  taken. 
I  appeared  as  a  witness,  and  a  conviction  was  obtained.  Other  cases  followed  rapidly. 
Is  ooe  week  I  travelled  nearly  300  miles  on  yeast  cases  alone,  and  the  "learned 
brethren  **  made  a  ^*  rough  time  "  for  me.  How  it  all  ended  is  plain,  when  I  say  that 
Ibe  justices  of  the  county  of  Durham  will  not  now  tolerate  adulterated  yeast. 

Now  let  me  get  back  to  my  four  questions  :■ — 
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Is  the  addition  of  starch  to  yeast  a  necessity  f     My  answer  to  this  is  yes  and 
Yes,  if  the  yeast  is  of  qaestionable  character — ►that  b,  if  it  be  infested  with  fer 
other  than  the  true  torula.     No,  if  it  be  an  honest,  healthy  crop. 

What  end  does  the  added  starch  ^rve  7  Well,  in  my  experience,  it  serves  the 
pious  end  of  making  bad  yeast  look  like  gCN>d,  and  it  probably  impedes  the  movement 
and  development  of  the  lactic  bacterium  and  kindred  organisms.  Unhappily,  it  does  but 
lay  them  by  the  heels  for  a  time.  If  it  killed  them  outright,  we  should  have  cause  to 
be  thankful. 

What  is  the  quantitative  limit  1  I  feel  unwilling  to  answer  this  question,  foTi 
after  hearing  sworn  testimony  to  the  finding  of  75  per  cent.,  it  might  prove  erroneoas 
to  put  it  anywhere  within  100  per  cent. 

The  fourth  question,  as  to  the  capacity  of  the  Act  to  deal  with  this  fraud,  i^fl 
squarely  answered  by  a  long  and  growing  list  of  convictions  in  my  own  county. 

Before  proceeding  to  speak  of  the  methods  I  have  adopted  for  the  analysis  of 
starched  yeast,  permit  me,  for  a  moment,  to  deal  with  the  social  bearings  of  my  subjeo 
There  are  here  involved  questions  of  health  which  are  in  importance  far  superior  to  i 
of  the  petty  fraud  committed  in  the  substitution  of  cheap  starch  for  the  more  ezpensiyftl 
yeast.  So  far  as  my  experience  goes,  starch  has  the  effect  of  making  yeast  presentable 
to  the  eye  when  it  is  absolutely  unfit  for  use.  Good  bread  cannot  be  made  from  bad 
yeast,  and  whatever  deteriorates,  the  staple  food  of  a  people  deteriorates  also  the  social 
condition  of  that  people.  fl 

I  come  now  to  the  analysis  of  yeast  under  the  "  Food  and  Drugs  Act,  1875/*  J 
think  I  am  safe  in  saying  that  methods  hitherto  published  are  not  entirely  satisfactoryi 
but  in  presence  of  a  company  of  trained  analysts  I  am  clearly  open  to  correction.  But 
I  believe  I  may  say,  without  fear  of  contradiction,  that  a  tniatworthy,  direct  method  is 
fitHl  a  desideratum  among  analysts. 

In  my  own  practice  I  have  met  with  only  four  or  five  varieties  of  starch  in  yeAsti 
which  I  now  mention  to  you  in  the  order  of  the  frequency  of  their  occurrence,  namely : — 
Potato  starch,  maize  starch,  rice  starch,  arrowroot  and  buckwheat  starch.  The  two  last 
named  are  rare,  and,  indeed,  I  have  some  doubt  about  the  buckwheat*  It  is  diBcult  to 
differentiate  this  starch  from  rice  starch. 

Perhaps  the  simplest  method  that  ever  suggested  itself  for  the  separation  of  starch 
from  yeast  is  that  of  deposition  from  a  dilute  aqueous  difibsion,  and  if  carried  out  in  a 
special  manner,  it  leaves,  with  potato  and  arrowroot  starches,  nothing  to  be  desired  * 
But  with  maize  starch,  rice  starch,  or  buckwheat  starch,  it  is  quite  impracticable,  owing  to 
the  fact  that  the  rates  of  deposition  of  these  three  are  more  or  less  coincident  with  the  deposi- 
tion rate  of  yeast  itself.     Numerous  experiments  have  shown  this  to  be  beyond  question* 

The  matter  stands  quite  differently  with  potato  starch  and  arrowroot,  and  since 
potato  starch  is  at  present  the  commonest  adulterant  of  yeast»  I  have  been  led  to  adopt 
the  following  method  for  its  determination.  The  sample  is  broken  down  and  well 
mixed ;  25  grammes  are  weighed  on  a  pair  of  fine  scales ;  the  weighed  portion  is 
transferred  to  a  glazed  mortar,  and  gently  rubbed  down  with  50  c.c.  of  cold  water  to  a 
smooth  cream,  then  washed  cai*efully  into  a  cUan  50  oz.  beaker.  Next  5  grammes  of 
pure  potato  farina  are  treated  in  exactly  the  same  way,  and  transferred  to  a  seoond 
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dean  30  02«  beaker.  Thd  contents  of  both  beakers  are  now  diluted  rapidly,  with  a 
strong  stream  of  water  from  the  town  supply  (which  is  made  to  issue  through  a  |-inch 
glaaa  nozsla  attached  by  I-R.  tubing  to  the  tap)  until  the  column  of  liquid  in  eadi 
ig  four  or  five  inches  in  heighti  which  height  must  be  constant  for  both,  and  ls  best 
marked  for  guidance.  The  beakers  are  now  allowed  to  stand  at  perfect  rest  until  the  one 
containing  the  P*  starch  only  has  sufiered  complete  deposition.  Both  are  now  carefully 
decanted^  and  the  water  quickly  rushed  up  again  to  the  mark.  This  is  repeated  until 
the  rate  of  deposition  for  each  is  alike  when  it  is  only  neceesary  to  decant  the  perfectly 
dean  water  from  the  beaker  which  contained  the  sample,  wash  out  the  starch  on  to  a 
filter,  allow  to  drain,  wash  twice  with  strong  alcohol,  once  with  ether,  and  dry  gi-adually, 
finishing  at  lOO*'  C.  When  dry  the  starch  is  swept  off  the  filter  paper  into  a  counter- 
poised watch-glass,  and  weighed.  Yeast  mixed  with  arrowroot  is  dealt  with  exactly  as 
above,  with  the  precaution  only  of  u&ing  arrowroot  starch  for  a  standard  of  deposition. 
After  weighing,  the  only  further  step  to  be  taken  in  the  case  of  unmixed  starch  residues 
18  to  correct  for  loss  on  drying  at  100^  C.  I  have  found,  by  two  concordant  experiments, 
that  air  dried  potato  starch  loses  16' 50  per  cent,  of  ita  weight,  when  heated  for  two 
hofUTB  in  the  water-bath,  and  two  concordant  experiments  gave  15  04  per  cent,  loss  for 
arrowroot.  If  it  be  found  that  the  dried  residues  are  contaminated  with  matters  not 
stansh»  such  as  malt  dust,  rye  awns,  or  mineral  matters,  the  necessary  corrections  must 
be  madew     The  modus  operandi  of  these  corrections  is  ol;>vious. 

I  have  here  the  details  of  two  experiments  made  by  this  method  with  mixtures  of 
pore  jeaat,  and  potato  starch  and  arrowroot  respectively  in  known  proportion. 


OrammeB  of  yeast  taken 
f^  starch  . . 

Percentage  of  starch 


Grammes  of  dry  starch  recovered    . . 
Add,  for  loss  in  drying  at  100*^!  C.  . , 

Grammes  of  air  dried  starch  recovered 

Percentage  of  starch  found  in  mixture 
Percentage  of  total  starch  recovered 

As  before  stated,  maize,  rioe,  or  buckwheat  starches  are  not  amenable  to  treatment 
by  deposition.  After  many  trials  I  have  been  compelled  to  resort  to  micro-methods  for 
tbidr  quantitative  estimation.  A  preliminary  micro-examination  having  indicated  the 
pcBBotioB  of  one  of  these  starches  I  proceed  as  follows  : — 

Five  grammes  of  the  sample  are  weighed  out,  brought  to  a  smooth  paste  in  a  glazed 
Aortar  with  the  addition  of  a  little  water.  The  mixture  is  now  gradually  diluted  until 
it  meAsares  200  c.c.  A  drop  of  the  well-stirred  mixture  is  transferred  by  aid  of  a  glass 
vod  to  a  micro-slide  having  a  glass  slip  cemented  along  one  edge,  A  minute  drop  of 
iDlullon  of  iodine  in  aqueous— not  alcoholic — solution  of  potassic  iodide  is  next  added, 
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and  thd  whole  is  now  evenly  mixed  with  the  rod  by  strokes  alternating  at  right  anglet^S 
taking  care  not  to  carry  the  liquid  beyond  the  limits  of  the  cover  glass,  which  I  prefeiH 
of  an  inch  square  in  &ze.  The  cover  glass  is  now  placed  in  poaitioni  and  lilted  rapidly 
four  or  Rve  times  with  a  mounted  needle,  after  which  the  slide  is  examined  with  a 
quarter  inch  object,  and  B  eyepiece  giving  360  or  so  diams*  The  iodised  granules  stand 
out  in  ^e  relief,  and  in  the  case  of  maize  are  easily  counted.  Hice  is  more  diiEcult  to 
manage  owing  to  the  greater  number  of  granules,  but  I  have  had  a  Bpecial  eyepiece 
prepared,  which  has  two  fine  lines  crossing  at  right  angles  in  the  centre  of  the  Eeld-lens^ 
thus  dividing  the  6eld  into  four  equal  segments.  This  little  modification  has  been  a 
great  comiort  in  counting.  This  counting  I  perform  over  ten  distinct  fields,  and  thus 
get  a  fair  average.  I  then  repeat  the  whole  of  these  very  simple  operations  with  a 
mixture  of  genuine  yeast,  and  the  same  variety  of  starch,  which  starch  I  add  to  the 
extent  of  20  per  cent.  It  is  only  necessary  to  do  this  once  for  all,  if  fixed  conditiona  as 
to  weight  of  sample,  bulk  of  liquid,  m2.e  of  rod,  and  area  of  cover  glass,  along  with 
degree  of  ampKfication,  are  observed.  The  standard  once  established  serves  for  all  pro- 
portions, I  state  this  as  the  result  of  experiment,  in  proof  of  which  take  the  foUowing: — 
Two  mixtures  of  rice  starch  with  yeast  were  made  ;  one  contained  20  per  cent*  staroh  ; 
the  other  was  made  with  yeast,  already  known  to  contain  about  I  ^  per  cent,  of  starchy 
to  which  10  per  cent,  further  was  added.  On  counting  by  the  foregoing  method,  1502 
grannies  were  found  in  ten  fields  of  the  20  per  cent,  mixture,  and  844  granules  for  ten 
fields  of  the  11*3  per  cent,  mixture — giving  in  round  numbers  an  average  respectively 
of  150  and  84  per  field.  Then  if  150-20  per  cent.,  84  =  11*2  per  cent.— a  result 
which,  considering  all  things,  is  sufficiently  gratifying. 

There  is  just  one  other  point  I  should  like  to  touch  upon  in  conclusion,  and  I 
mention  it  to  put  analysts  upon  their  guard  in  croes'^xamination.  I  have  found  some* 
times  that  samples  of  yeast  taken  from  the  same  consigment,  and  out  of  the  same  batch, 
will  vary  in  their  content  of  starch  by  perhaps  5  per  cent.,  giving  rise  apparently  to 
serious  discrepancies  in  analyses.  This  occurs  ehiefiy  with  potato  starch,  and  it  is  due 
to  the  fact  that  in  the  manufacture  of  mixed  yeast,  the  starch  and  yeast  are  pumped 
into  the  filter  press  simultaneously  from  the  mixing  box,  and,  as  we  have  seen,  the  starch 
deposits,  and  so  the  tail  end  of  the  batch  is  apt  to  get  an  accumulated  dose  of  starch. 


Discussion. 
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The  Prrstdekt  siud  this  was  just  an  instance  of  the  advantages  afforded  by  the 
Society.  They  here  had  a  member  who  had  had  special  experience  in  his  district  of  an 
article  which  had  been  neglected  in  others,  and  it  was  very  important  that  his  special 
experience  should  be  laid  before  the  Society,  in  the  form  of  a  paper,  as  had  been  done. 
He  would  ask  any  other  gentleman  who  had  had  any  experience  with  it  to  express  his 
opinion  on  the  plan  adopted  by  Mr.  Stock,  and  to  make  any  comments  on  the  amount 
of  starch,  if  any,  which  could  be  tolerated. 

Mr.  Heuneu  said :  I  would  like  to  have  seen  some  information  as  to  the  reasona 
which  induce  Mr.  Stock  to  say  that  there  is  no  use  or  necessity  for  the  presence  of 
starch  in  yeast,  and  why  he  asserts  it  to  be  only  required  in  yeast  of  bad  quality.  I 
may  state  that  my  experience  is  diametrically  opposed  to  that  of  Mr.  Stock.     Some 
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jmxB  mgo  I  made  man^  practical  experiments  with  yeasty  and  found  that  with  eome 
yeastSt  and  those  the  moBt  active  and  powerful,  it  was  impossible  to  bake  a  good  loaf  of 
bread,  until  a  large  proportion  of  starch  had  been  added,  with  a  view  to  dilute  the  yeaat 
and  diminish  its  activity.  Indeed  the  bettor  the  yeast  and  the  quicker  its  action,  the 
greater  was  found  the  necessity  of  the  addition  of  a  neutral  body.  The  bakers  are 
accustomed  to  add  a  certain  quantity  of  yeaet  to  a  given  amount  of  flour,  and  they  can- 
not be  induced  to  diminish  the  quantity  of  yeast  in  proportion  to  its  activity  ;  it  is  not 
roaaonable  to  expect  them  to  have  an  analysis  of  the  yeast  before  their  mind's  eye. 
With  yeast  we  expect  to  get  a  certain  effect ;  the  effect  only  is  aimed  at ;  I  should  say, 
if  a  flample  containing  DO  per  cent,  of  starch  did  its  work  properly  and  well,  it  should  be 
permitted  in  preference  to  a  pure  but  weak  article.  I  would  of  course  oppose  any 
deoeption  in  this  matter,  but  analysts,  as  such,  are  not,  in  my  opinion,  in  a  position  to 
judge  of  the  requirements  of  the  baker.  The  activity  of  a  yeast  in  breadmaking 
dependa  greatly  upon  the  temperature  at  which  the  yeast  has  been  cultivated.  As  these 
temperatures  vary  in  the  case  of  brewers  or  distillers'  yeast,  or  that  specially  bred  for  the 
ptxrpofle,  the  activity  must  be  controlled  by  the  addition  of  judicious  quantities  of  starch. 

Mr.  Harvby  said  that  in  Canterbury  yeast  was  sent  out  perfectly  pure,  and  with 
DO  starch  added.  He  apprehended  that  the  oonsifitency  of  it  had  something  to  do  with 
what  Mr.  Hehner  had  said.  The  yeast  goes  out  in  a  massive  state,  requiring  a  knife  to 
cut  it.     He  was  not  aware  where  it  went  to,  nor  whether  bakers  did  anything  with  it. 

Mr,  8tock,  in  reply,  said  that  Mr.  Hehner  had  really  touched  the  gist  of  the 
whole  matter  when  he  said  that  brewers*  yeast  could  not  be  used  without  some  inter- 
mediate cultivation,  but  he  thought  Mr.  Hehner  had  miEsed  the  object  of  his  paper. 

If  any  analyst  were  not  to  oppose  this  sort  of  thing  he  did  not  quite  see  where 
they  were  getting  to.  Mr.  Hehner  had  stated  that  if  90  per  cent,  of  starch  were 
neoettary  it  was  a  fair  thing  to  add  that  quantity,  but  he  differed  from  Mr.  Hehner. 

Some  which  he  examined  contained  no  starch  whatever,  but  the  question  was  how 
weire  they  to  prevent  the  unnecessary  addition  of  starch,  unless  the  Sale  of  Food  Act 
oould  take  knowledge  of  it  ? 

There  was  another  point  from  the  bacteriological  point  of  view.  In  samples  of 
jeast  oootaining  starch  that  merchants  had  sent  him  he  found  that  the  bacteria  had 
multiplied  by  thousands,  and  the  yeast  waa  absolutely  unit  for  use.  How  far  was  that 
-  of  thing  to  be  allowed  to  go  on  f 

Of  coarse  he  did  not  say  that  starch  was  injurious  in  yeast. 


ON  AKOTHEK  NEW  PEPPER  APULTERANT. 

Bt  Paof.  J.  Oampbxll   BaowK,  D.Sc. 

Read  at  the  Meeting,  Aprils  1887. 

iji  the  Produce  Market  Review,  for  February  26th,  1887,  vol.  xxii.,  No.  1044,  p.  103, 
nttilian  ia  made  of  Dhari  as  being  used  for  admixture  with  pepper.  This  probably 
moanH  l>liotira — Dhari  being  the  flower  of  a  plant,  or  probably  several  plants  used  in 
dfebig — ^known  also  in  Southern  India  as  Cholum,  and  in  Bengal  as  Jowari     I  have  met 
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with  it  only  about  four  times  in  pepper,  bat  it  probably  occurs  more  frequently  in  other 
districts.  It  is  known  in  England  as  Great  Millet,  or  Tiirkiish  Millet,  and  is  the  grain  (with 
ftn  integument,  but  without  the  husk)  of  one  of  the  cereal  grasses,  Sorghum  Vulgare. 

It  is  a  roundish  or  oval  somewhat  flattened  gi'ain,  size  from  |th  to  j^th  of  an  inch  in 
diameter,  white  in  colour  and  brittle,  with  a  thin  smooth  integument,  or  testa,  showing 
under  a  high  microscopic  power,  on  the  inner  surface,  an  aggregation  of  very  sm&U 
granules,  which  become  blue  by  iodine.  The  body  of  the  seed  is  very  white,  and  con- 
eifltfl  mainly  of  roundish  or  irregular  starch  granules,  vai7ing  in  size  from  *0001  up  to 
•0006  of  an  inch  in  diameter,  and  showing  under  polarised  light  a  nearly  right  angled 
cross;  and  of  larger  irregularly  rounded  granules  of  starch  from  '000*>  up  to  -0013  of 
an  inch  in  diameter,  showing  no  cross,  or  only  a  very  faint  one,  under  polai-ised  light. 

Some  of  the  first  named  granules  have  a  hilum  and  star  in  the  centre,  somewhat 
like  bean  starch.  By  boiling  with  caustic  alkali,  the  cellular  membrane  which  binds 
the  starch  granules  together  is  disclosed. 

The  influence  of  an  admixture  of  Sorghum  with  pepper  upon  analysis  of  the  latter 
will  be  seen  from  the  following  analysis  of  Sorghum  grains : — 

MoLBture  11  per  cent. 

Composition  of  the  dried  sample. 


I. 

n. 

Afih               

1-31 

1-69 

Soluble  in  10  per  cent,  hydrochloric  add    . . 

9070 

87-80 

Starch            

75-20 

73-00 

Albuminous  matters  aoluble  in  caustic  alkali 

C-71 

7-96 

Cellulose 

2-66 

4-19 

Alcoholic  extract 

10-36 

7-96 

Ethereal  extract 

10-10 

7-30 

Nitrogen 

1-83 

1-79 

A  sample  of  ground  Bhoura  is  submitted  to  the  Society  with  thia  paper. 
University  College,  Liverpool. 


FLITWICK     WATER. 

Bt  WiLLiAii  Johnstone. 

{Rtad  ai  the  M^eting^  AprU^  1887.) 

This  singular  ferruginous  water  wells  up  through  a  bed  of  irony  looking  peat  and 
decayed  vegetable  matter,  being  in  a  valley  cut  down,  through  the  Lower  Greensands,  t^H 
the  underlying  Oxford  clay.  ^| 

The  locality  is  known  as  FUtwick  Moor,  and  at  one  time  served  to  supply  the  inhabi- 
tants of  the  district  with  fuel.  The  FUtwick  Station  of  the  Midland  Eailway  is  within 
a  mile  of  the  springs,  and  about  forty  miles  from  London, 

The  Flit,  a  tributary  of  the  Ivel,  runs  in  the  valley,  taking  Its  rise  some  distance 
westward,  near  the  junction  of  the  Greensands  with  the  overhanging  Gault  Clay.  At 
Fhtwick  the  valley  opens  out,  and  there  is  a  considerable  spread  of  flat  land,  rich  in 
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alluvial  deposits.  These  succeed  each  other  at  different  levels  above  the  present  bed  of 
tha  stream  —  marking  the  different  helght-s  at  which^  in  past  times^  the  river  flowed — ^a 
riner,  probably,  but  feebly  represented  by  the  Flit.  The  peat  occupies  a  middle  place, 
between  the  highest  terraces  of  gravel  and  the  modern  alluvium,  a  narrow  strip  of  clay 
fringing  both  sides  of  the  water. 

Several  attempts  have  been  made  to  drain  this  valley,  but  have  been  abandoned , 
owing  to  insuMdency  of  fall,  so  that,  at  the  present  time,  much  of  the  place  remains  in 
its  original  wild  state.  Morass  and  heathery  waste  revel  together  in  uncultivated 
luzimouGness — happy  hunting  ground  for  rare  and  curious  water-loving  plants  and 
ioaects*  The  surrounding  country  is  mostly  sand  ;  for  the  most  part  irony,  looee,  and 
inooihei^Qtp  but  sometimes  rocky.  There  is  much  poor  ironstone,  as  concretionary  lumps 
and  nodules* — the  whole  mass  being  deeply  stained  with  iron  peroxide,  which  has 
produced  a  varied  assemblage  of  coloured  sands,  according  to  the  different  stages  of 
oxidation.  The  floor  of  the  valley  supporting  the  sands  being  Oxford  day,  and  imper- 
m«able  to  water,  I  should  conclude  that  the  phenomenon  of  the  springs  is  the  joint 
production  of  the  rainfall  percolatiug  the  Fands  being  stopped  by  the  clay,  and  that 
percolating  the  porous  irony  peat  being  likewise  stopped  by  the  clay.  There  is  no 
ziason  to  suppose  the  water  must  rise  from  any  depth  below,  Assures,  or  the  like. 

A  peculiarity  that  may  be  noticed  is  that  the  irony  water  coming  to  the  surface, 
and  running  in  open  channels,  deposits  its  iron ;  so  that  a  tufacaous  looking  deposit  of 
bog  iron  ore  is  being  formed  around— whereas,  where  the  water  preserved  for  use  runs 
mio  covered  troughs,  the  iron  is  held  in  suspension.  An  enormous  quantity  of  available 
flitwick  mineral  water  may  thus  be  seen  meandering  to  waste  amongst  the  woods  and 
bogs  that  mark  the  place. 


I 


Analysis  of  the  Watee  Collected  m  Begikhino  of  Mat,  1S85. 


Part*  per  1,000. 

Grains  per  Imp.  Gallon, 

(^H,),0 

•1U4 

8 '008 

CaO 

•0640 

4-480 

MgO 

•0511 

3-577 

FegOg 

1-2212 

85484 

AlA 

•oou 

0-308                      1 

CuO 

'0075 

0-525 

MnO 

•00  U 

0008 

KjO 

•0024 

0  168 

Na 

■0211 

1*477 

CI 

•0340 

2-380 

SO, 

1-7328 

121'296 

KO, 

'2328 

16296 

Organic  matter 

12753 

8D-271 

4-7624 

333-368 

See  Gfof.  Magazlmy  Aug.  1886,  p.  Z%\. 
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Parts  j:ei  1,000.              Grains  per  Imp.  Gallon.           ^J 

(NHJ,SO< 

•29040                            20-3280                   S 

CaSO^ 

•16525                             10-8676                   M 

MgSO, 

-15340                            10-7380                   H 

re^so. 

1-92138                          134-4966                   ■ 

A],3S0, 

•01470                               1-0290                  ^M 

CuSO« 

•01508                               1-055G                   ^1 

MnSO, 

•00299                              0-2093                  ^1 

K.SO, 

-00527                             0-3890                 H 

NaCl 

•06520                             3-8640                 ^1 

Iron  Apocrenic 

1*39000                           97-3000                 ^1 

Iron  Cronic 

■26840                             18-7880                  H 

SiO, 

•23280                             16-2960                  ^1 

Organic  Matter 

-25730                             18-0110                  H 

335*3519 


336*000 


4-7621T 
Total  by  Direct  Estima- 
tion at  UO?  C.   . .     4-8000 

Specific  Gravity  at  155^  C.  10041. 
One  peculiarity  o!  thie  water  is  its  freedom  from  alumina,  seeing  that  it  oontaisi 
«ucb  a  large  quantity  of  iron,  and  that  in  this  instance  wholly  as  ferric  salt,  containing^ 
as  you  will  observe,  1*92  grm.  of  ferric  milphate  per  1,000|  and  1*65  grm.  of  organie 
iron  salt.  The  water,  however,  is  not  quite  constant  in  composition,  varying,  to  some 
extent,  with  the  rainfall  containing  at  times  ferrous  as  well  as  ferric  salts  ;  that,  how- 
ever, I  believe,  is  due  to  the  more  rapid  extraction  of  the  iron  salts  from  the  peat  by 
excessive  heavy  rain,  and,  therefore,  not  allowing  time  for  complete  oxidation.* 

An  to  its  medicinal  properties,  I  leave  those  to  my  medical  friends,  merely  drawing 
your  attention  to  the  following  analysis  of  the  water,  the  origin  of  which  has  been 
reputed  to  two  individuals  (see  Analyst,  Vol.  X.,  p,  29,  and  BritUh  Medical  Journal^ 
3rd  Jan*,  1880).  Whoever  is  responsible  for  the  analysis  in  question  is  sadly  deficient 
in  his  knowledge  of  even  the  elementary  rudiments  of  chemical  combination.  Just  fancy, 
Mr.  President,  a  water  containing   144  grains  of  oxide  and  carbonate  of  iron,  aa  repre* 

Bented  in  the  following  analysis ;  they  are  practically  insoluble. 

Gralnfl  per  Qalkm* 

Oxide  and  Carbonate  of  Iron  . .          » .          .  •          . .          .  *  144*00 

Butphate  of  Magnesia  and  8oda                       , .          . .           . .  50*20 

Carbonate  of  lime      . .           . .           , ,           . .           . .           . .  11*54 

Muriate  of  Magnesia  (Chloride)          . .          , .          . .          . .  15-16 

Silica    , . ,          ..  3-40 

Carbonate  of  Magnesia            * .           . .          . .          . .          . .  5*42 

„             Soda ..  0-22 

TTlmic,  Malic,   and  other  Acids,  constituents  of  Vegetable 

Matter     ..          .•          .,          ..          ..          *.          .»  13'32 

Total ,  ..  .,  252*26 


*  A  sample  ooUected  on  22od  March  last  year  contained  an  abundance  of  both  ferric  and  ferrooa 
laltu,  and  also  gave  47390  grains  of  solid  residue  per  imperial  gallon. 
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I  must  admit  that  I  was  not  personally  aware  of  the  existence  of  fncdic  aetd  in 
peat,  or  decomposed  vegetable  matter  such  as  peat. 

In  conclusion  I  have  to  thank  my  friend,  Mr,  A<  C.  G.  Cameron,  of  H.M. 
Geological  Burrej^  for  the  interesting  description  of  the  locality  of  the  spring. 

Condtmon  of  the  Society  3  Proceedings, 


A  METHOD  FOR  THE  SEPARATION  AND  ESTIMATION  OF  BORIC  ACID. 
WiA  an  AceomU  qfa  Convenient  Form  of  Apparatus  for  Quantitative  DuiiUaiions. 

By  F.  a.  Gooch.^ 
Is  aD  sacoessful  methods  for  the  estimation  of  boric  acid,  its  comparative  isolation  is  a 
]|0oeMarj  preliminary.  Fortunately,  the  removal  of  nearly  everything  which  interferes 
seriously  vKth  the  proper  execution  of  methods  is  not  particularly  arduous ;  but,  of 
ordinarily  occurring  substances,  twot  silica  and  alumina — both  very  commonly  a^ociated 
with  boric  add — are  especially  annoying  in  this  regard.  In  the  separation  of  alumina 
the  trouble  lies  in  the  tendency  of  the  precipitated  hydrate  to  carry  and  retain  boric 
acid,t  so  that  the  two  cannot  be  parted  by  means  of  ammonia  or  ammonia  salts ;  with 
silica,  the  diiiiculty  is  in  removing  it  completely*  The  volatility  of  boric  acid  stands,  of 
oourse,  absolutely  in  the  way  of  treating  with  acid  and  evaporating  to  dryness,  and  every 
eksimist  knows  the  vainness  of  attempting  to  precipitate  silica  by  means  of  ammonia, 
unmonia  salts,  or  zinc  oxide  in  ammonia.  In  Stromeyer's  method t  the  presence  of 
silica  is  peculiarly  harmful,  since  in  passing  to  the  condition  of  potassium  iuosilicate 
this  substance  nearly  quadruples  its  weight,  and  to  free  the  potassium  fluoborate  from 
omitaminating  fluosilicate  requires,  according  to  Fresenius,l|  at  least  six  treatments  by 
solution  in  boiling  water,  the  addition  of  ammonia,  and  evaporation  to  dryness. 
Wohler§  recommends  evaporating  the  hydrochloric  acid  solution  to  dryness  in  a  fiask 
fitted  to  a  condenser,  collecting  the  distiUate,  reuniting  the  latter  with  the  residue,  and 
filtering  from  silica  ;  and  the  operation  is  successful  so  far  as  the  complete  removal  of 
silica  is  concerned  ;  but  the  alumina,  if  present,  is  still  in  condition  to  give  annoyance, 
and  the  other  bases  are  yet  to  be  separated. 

Advantage  has  long  been  taken  of  the  volatility  of  free  boric  acid  with  hydrofluoric 
acid  or  with  alcohol  to  secure  its  removal  from  fixed  substances,  but  so  far  as  I  know 
no  attempt  has  been  made  heretofore  to  secure  its  complete  volatilisation  and  estimation 
in  the  distillate.  The  experiments  which  I  proceed  to  describe  are  the  result  of  an  effort 
to  accomplish  this  end. 

Aside  from  the  difficulties  in  manipulation,  and  in  the  construction  of  apparatus 
which  the  use  of  hydrofiuoric  acid  would  involve,  this  reagent  is  otherwiBe  plainly 
in;applic&ble  to  the  purpose  in  view,  and  of  other  agents  with  which  boric  acid  is  known 
lo  volatilise  freely  methylalcohol  seems  to  present  the  most  desirable  qualities*  Methyl> 
sJeohol,  ethylalcohol,  and  water  are  elective  in  the  order  in  which  they  are  named. 

*  AmericaQ  Obemlcal  Joumat, 

f  Wobler»  Ann.  d.  Chem.  a.  Pharm.  141,  S^. 

t  Ann.  d.  Chcm.  a,  Pharm,  100,82. 

il  Qaant.  Cheni.  Anal.  424. 

§  Handbook  of  Mineral  Aualyiis*  under  "  Datholitc* 
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Thus,  to  volatilise  1  gram,  of  boric  acid— the  equivalent,  speaking  roughly^,  of  about  01 
gram,  of  boric  anhydride — two  treatments  with  10  c.c.  of  methylalcohol  and  evaporatioal 
to  dryness  in  each  case  were  adequate  ;  for  the  volatilisation  of  0*2  gram,  of  boric  acid 
were  required  two  treatments  of  10  c*c.  each  of  ethylalcohol,  succeeding  an  evaporation 
with  50  c.c,  of  the  same  alcohol ;  and  the  reddue  of  five  evaporations  of  water  over  0*4 
gram,  of  boric  acid,  taking  in  each  case  50  c.c.  of  water,  followed  by  ignition,  weighed 
O'OS  gram,  or  one-fifth  of  the  original  weight*  In  the  presence  of  water,  methylalcohol 
is  not  equally  effective ;  amyJalcohol  and  sulphuric  acid  restrain  its  action  similarly, 
doubtless  by  dilution  simply,  and  hydrochloric  acid  seems  to  possess  no  advantage  over 
water  alone  in  developing  the  volatility  of  boric  acid.  As  an  example,  an  experiment 
may  serve  in  which  a  solution  of  0*4  gram,  of  boric  acid  in  50  c.c.  of  water,  after  being 
heated  three  times  successively  with  25  c.c,  of  methylalcohol  until  the  boiling-point  rose 
in  every  case  nearly  to  that  of  water,  and  then  evaporated  to  dryness,  left  a  large 
residue  which  disappeared  with  a  single  charge  of  25  c.c.  of  methylalcohol  applied  by  itself. 

From  the  residue  of  the  evaporation  of  borax  with  hydrochloric,  nitric^  or  acetiD 
acid,  methylalcohol,  as  would  naturally  be  predicted,  volatiliijea  the  boric  add  freely, 
though  the  presence  of  foreign  material  acts  to  a  certain  degree  pix>tectively,  and  tenda 
to  diminish  the  rapidity  with  which  the  alcohol  would  otherwise  effect  extraction  and 
volatilisation.  In  case,  however,  that  acetic  acid  is  used  to  break  up  the  borate,  the 
tendency  of  sodio  acetate  to  lose  add  and  become  alkaline  simply  by  exposure  to  evapora- 
tion in  its  aqueous  solution  makes  it  neoeasary  to  insure  the  acidity  of  the  residue  of 
evaporation  by  adding  a  drop  or  two  of  acetic  add  before  repeating  the  treatment  with 
methylalcohol. 

On  the  whole,  methylalcohol  shows  itself  to  be  an  excellent  agent  by  which  to 
secure  the  volatilisation  of  boric  acid* 

To  retain  free  bone  add,  magnesium  oxide  naturally  suggests  itself*  According  to 
Marignac,*  it  is  effective,  and  if,  in  the  course  of  analysis,  it  may  have  been  partly  con- 
verted to  the  chloride,  it  is  easily  regenerated  by  the  action  of  heat  and  moisture. 
Marignac,  it  wiE  be  remembered,  makee  use  of  magnesia  mixture — the  chlorides  of 
ammonium  and  magnesium  with  free  ammonia— to  fix  the  boric  add,  evaporating  the 
solution  to  dryness,  igniting,  extracting  with  boiling  water,  filtering,  and  weighing  the 
residue,  while  the  filtrate  is  again  treated  as  before  to  recover  traces  of  the  borate,  which 
has  yielded  to  the  solvent  action  of  the  water.  During  the  drying  and  ignition  the 
magnefiium  chloride  yields  hydrochloric  add,  and  it  would  seem  scarcely  possible  that  the 
magnesium  borate  should  fail  to  show  some  loss  of  boric  acid  when  both  hydrochloric 
add  and  moisture  exert  their  action.  Further,  the  presence  of  ammonia  during  evapora- 
tion does  not  prevent  the  volatilisation  of  boric  acid,  and  Marignac  regards  the  addition 
of  it  from  time  to  time  as  of  doubtful  use.  So  it  appears  natural  to  look  for  some  loss 
under  such  conditions,  and  Marignac  fully  recognises  the  fact  that  the  apparent  accuracy 
of  Ids  method  is  due  to  the  balancing  of  errors,  the  indusion  of  foreign  matter  by  the 
magnesium  borate,  and  the  deficiency  of  the  magnesia  when  predpitated  as  ammonio- 
magnesium  phosphate  together  compensating  for  the  loss  of  boric  add  by  volatilisation. 
(To  be  continited  in  our  7iexi,  ftnth  UluUraiion,) 


•  Zeit.  fiir  Anal.  Chem.  1,  106, 
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MONTHLY  RECORD  OF  ANALYTICAL  RESEARCHES  INTO  FOOD. 

The  LnttT  or  Fusel  Oil  in  Spirits.  G.  Bodlajtdbr  and  J.  Traube.  Repert. 
Anal.  Chemie.,  No<  XI  A  question  much  discussed  now-a-days  is,  What  percentAga  of 
fusel  oil  ought  to  be  allowed  in  brandies  and  spirite  ?  Many  prosecutions  of  distOlera 
have  either  been  withdrawn  or  been  dismissed,  aa  no  fixed  standard  had  been  agreed 
upon  by  analysts.  The  only  chemist  who  has  proposed  a  standard  is  Dr»  Beer,  whoso 
opinion  has  been  often  quoted  in  court.  He  gives  '3  per  cent,  as  the  highest  limit. 
One  of  the  authors  has  already  pronounced  his  own  opinion  in  a  previous  paper,  and 
ihiaks  this  figure  is  much  too  high,  as  the  results  of  analyses  of  a  great  number  of 
eamplee  of  good  and  inferior  com  brandies,  by  means  of  Traube's  capillarimeter  (which 
gives  results  within  '05  per  cent. ),  showed  the  amount  of  fusel  oil  to  seldom  exceed  '2 
per  cent. 

The  best  way  out  of  the  difficulty  would  have  been  to  make  physiological  experi- 
ments, but  the  authors  finally  decided  to  ^ttle  the  question  by  a  great  number  of 
experiments  with  the  cheaper  kinds  of  brandy. 

Whatever  may  be  the  physiological  effect  of  fusel  oil,  most  hygienists  will  agree,  the 
less  a  sample  of  spirits  contains  of  it  the  better,  and  the  public  has  a  right  to  insist  upon 
h  thorough  purification  even  of  the  cheaper  kinds  of  spirits. 

The  results  of  ten  investigations  of  cheap  com  brandies  by  means  of  the  capillary 
process  are  given.  L  Description  of  sample.  2.  Percent^e  by  volume  of  alcohol. 
3«  The  specific  gravity  of  the  sample  at  15^  0  after  having  been  diluted  to  about  '97G 
mp,  gr.  4.  Temperature  of  laboratory  at  the  time  of  observation.  5.  The  height  of 
ODlnmn  in  millimetres.  6.  The  corrected  height  at  15"^  C  and  '976  sp.  gr.  7.  The 
amount  of  fusel  oil  in  diluted  sample.  8.  Percentage  in  original  sample*  (A  pure 
spirit  of  wine  of  20  per  cent,  gave  following  results  :  3  =  796,  4«15,  5»52'3|  6^52*3, 
7=0,  8  =  0.) 

6 

51-25— 51-25 

60-90—50-90 

51 -40-^5 1-40 

51-55— 51-70 

51-60—51-70 

52^00— 51 '90 

50*80—50-65 

51-05— 51-10 

51-30—51-50 

51-60— 51-60 

Prom  this  table  It  will  be  seen  only  one  brandy  exceeded  Dr.  Beer's  Kmit,  and  this 
m-Bfl  not  one  of  the  cheapest  samples.  The  authors  therefore  think  the  limit  ought 
ta  be  put  lower,  say  16  per  cent. — L.  db  K, 


I 

2 

3 

4 

A 

34 

■97o!) 

14-5 

B 

36-2 

•3759 

14-5 

C 

37 

■9758 

145 

D 

32-5 

•9757 

16  0 

B 

36 

•9761 

I5'0 

V 

34 

•9762 

14^8 

Q 

34-7 

•9760 

14-8 

H 

345 

•9761 

15-0 

J 

346 

•9763 

15-0 

K 

36  3 

•9764 

15  0 

e 

7 

8 

61^25 

•12 

•20 

60-90 

•17 

•30 

61-60 

•10 

•19 

51-80 

•06 

■10 

51-60 

•09 

■16 

51-80 

•06 

•10 

50-70 

•19 

•33 

5105 

•15 

-26 

51-60 

•10 

■17 

5130 

-12 

•22 

MONTHLY  RECOEI)  OF  ANALYTICAL  RESEARCHES  INTO  DRUGS. 
KmicATiON  or  Alkaloids  in  Extracts,      By  E.  Dieterich.      Pharm.    Central^ 
1867. — (o)  I^xammation  of  Extract  of  Betiadonrui^  Aconite^  Conimn^  and  Hyo9cyamui, — 
Trititrmte  OS  grms.  of  powdered  limei  prepared  from  mar ble, with  3  grms.  of  water ]  add 
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2  gmiB,  of  extract ;  when  dissolved  carefully  add  10  grms.  powdered  lime*  The  mixture 
is  then  placed  in  a  dosed  continuoua  displacement  apparatus,  the  receiving  bottle  con- 
taining  about  30  grms.  of  ether  is  suspended  over  a  water  bath  (not  too  hot),  and  the 
process  of  extraction  ia  regulated  by  bringing  the  ether  bottle  nearer  or  further  from 
the  water  bath.  With  extracts  of  belladonna^  aconite,  and:  hyoscyamus,  extraction  is 
carried  on  for  thirty  or  forty-five  minutes  at  the  highest.  Coniom  extract  requires  at 
least  two  hours.  It  is  advisable  to  exhaust  a  second  time  with  ether.  The  ethereal 
solution  of  the  alkaloids  is  transferred  to  a  tared  porcelain  capsule,  and  the  receiving 
bottle  rinsed  two  or  three  times  with  amall  portions  of  ether ;  1  c.c.  of  difitHled  water  is 
added,  and  the  ether  carefully  evaporated  over  a  water  bath  at  a  temperature  not 
exceeding  30 ^C,  care  being  taken  not  to  work  near  hydrochloric,  nitric,  acetic,  or  other 
volatile  add.  The  residue,  weighing  15  grms.,  is  dissolved  in  0*5  cc.  of  alcohol,  specific 
gravity  *892,  the  solution  diluted  with  10  c.c.  distilled  water,  and,  after  adding  one  or 
two  drops  of  rosolic  acid  solution  (1  :  100  alcohol),  titrated  with  100th  normal  eulphuric 
acid,  each  cubic  centimetre  of  which  neutralises  0'00289  grms.  atropine  or  hyoscyamizi6» 
0-00523  grma,  aconitine,  and  0-00127  conine. 

The  following  results  were  obtained  : — 

Extras  of  BeHadonna  (13  experiments)  :  1-170,  M84,  M63,  1*170|  M56,  1-U2, 
M56,  M42,  1*156,  M70,  M84,  M70,  M70  per  cent 

JSxlraei  of  AconUe  Root  (6  experiments):  1*305,  1*252,  1-279,  1*252,  1*279,  1*27! 
per  cent. 

Extrwct  of  Hyoscyami^  (6  experiments):  "780,  '766,  *766,  '761,  -751,  *766  per  cent 

Extras  of  Conium  (6  experiments) :  -609,  *597,  "622,  '622,  -597,  *589  per  cent. 

{P)  Examination  of  Extract  of  Ntt^x  Vomica, — 0*2  grms,  powdered  lime  and  1  grm. 
extract  of  nux  vomica  are  intimately  mixed,  3  c.c*  of  distilled  water  added  and  evenly 
mixed  with  10  grms.  powdered  lime,  then  exhausted  in  the  same  manner  as  before,  for 
one  and  a  half  or  one  and  three  quarter  hours.  The  receiving  bottle  is  rinsed  with 
alcohol  twice  and  then  with  ether,  and  after  adding  1  c.c.  of  distilled  water  the  percolate 
is  evaporated  in  a  tared  porcelun  capsule  (at  the  same  temperature  and  with  the  same 
caution  as  stated  above)  to  1*5  grms. ;  then  add  0-5  c.c.  alcohol,  specific  gravity  '892, 10  cc 
of  distilled  water  and  two  drops  of  rosolic  acid  solution,  and  titrate  with  l-20tli  normal 
sulphuric  acid.  Toward  the  end  it  is  advisable  to  use  delicate  blue  litmus  paper  oon* 
veying  the  solution  on  the  paper  by  means  of  platinum  wire ;  1  c.c,  of  l-20tli  normal 
sulphuric  acid  corresponds  to  0-0182  grms,  of  alkaloid. 

The  method  may  be  modified  by  triturating  1  grm.  extr,  nux  vomica  with  3  cc 
normal  ammonia,  and  adding  10  grms,  powdered  lime. 

The  first  process  yielded  the  following  re&ults  of  six  experiments :  18*74,  ld*92j 
18»74, 18*56,  18-65  per  cent,  alkaloid.  W.  H.  D. 
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MONTHLY  RECORD  OF  GEKERAL  RESEARCHES  IN  ANALYTICAL 

CHESnSTRY. 

Analysis  of  ClaT.  Msinbkb.  Repert.  Anal.  Chemie,  14.— No  analysis  of  clay 
is  trustworthy  unless  the  silica  has  been  examined  for  alumina,  and  the  alumina  for 
silica )  then  It  must  not  be  supposed  the  errors  compensate  one  another.     To  obtaixi 
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taeiirmto  reeults  the  author  proceeds  as  follows :  *5  gramme  of  the  day  is  mixed  in  an  agate 
mortar  with  a  few  grammes  of  sodic  bicarbonate  and  then  heated  to  intense  redness  in  a 
platinum  dish*     The  fused  mass  is  treated  with  boiling  water,  decomposed  with  excess  of  fl 
hydrochloric  add,  and  then  evaporated  to  dryness  in  the  water  bath*      To  completely  ^ 
reodier  the  silicic  acid  insoluble,  the  author  heats  in  the  air  bath  for  some  time  to  150**  C. 
A  higher  temperature,  though  unneoessary,  is  not  hurtful,  as  the  drying  may  even  be  fl 
done  at  300^  C.     After  cooling,  the  maas  ia  drenched  with  fuming  hydrochloric  acid^ 
allowed  to  stand  for  half  an  hour,  and  treated  with  cold  water.     The  insoluble  silica  is 
washed  five  times  by  decantation,  and  finally  washed  on  the  filter  until  free  from  chlorine, 
when  it  is  at  once  transferred  to  a  weighed  platinum   crucible,  and  gradiiaUy  heated  to 
redness.     If  the  mass  does  not  readily  get  white  this  is  usually  caused   through  imper- 
fect washing.     After  weighing  the  silica  it  must  be  digested  in  hydrofluoric  acid  and  the 
Uqnid  evaporated  to  dryness.     Any  alumina  or  ferric  oxide  must  now  be  weighed  and 
subtracted  from  the  weight  of  the  silica. 

If  the  filtrate  from  the  silica  is  boiled  in  glass  or  porcelain  vessels,  even  of  the  best 
kind,  a  not  inconsiderable  amount  of  silica  dissolves,  and  is  afterwards  precipitated  with 
the  alumina.  The  author,  therefore,  again  evaporates  to  dryness  in  a  platinum  dish, 
when,  on  treating  with  dilute  hydrochloric  acid,  a  further  email  quantity  of  silica  is  ob- 
tained«  If,  however,  the  alumina  has  also  to  be  estimated,  the  liquid  is  not  evaporated^ 
but  any  silica  afterwards  separated  from  the  weighed  alumina,  by  digesting  in  dilute  ^ 
sulphuric  add  (1-1).  ■ 

The  usual  plan  for  estimating  the  amount  of  sand  in  clay  is  to  heat  with  sulphuric 
ftdd,  then  to  boil  with  water,  and  to  collect  insoluble  residue  on  a  weighed  filter,  or, 
better  §till»  a  tared  filter.  After  weighings  an  aliquot  part  is  boiled  with  strong  solution 
c^  aodic  carbonate,  which  dissolvee  the  silica  and  leaves  the  ^nd  insoluble.  As,  however, 
the  use  of  weighed  filters  is  inconvenient,  the  author  adopts  the  following  plan  :  The 
reafdue,  after  treating  with  sulphuric  add^  is  put  on  a  filter  and,  after  washing,  dried  for 
Gome  time  until  it  seems  perfectly  dry  all  through.  The  filter  is  now  exposed  for  some 
time  to  the  air  until  the  weight  is  constant.  The  greater  part  of  the  predpitate  can 
now  be  easily  removed  from  the  filter,  only  a  small  quantity,  sometimee  no  more  than  ■ 
*03  gram,  remaining.  The  bulk  of  the  insoluble  matter  is  now  weighed,  and  then  divided 
in  two  equal  parts.  Part  a  is  ignited,  to  get  moisture  ;  pari  b  is  boiled  with  sodic  car- 
bonate, to  get  the  sand.  The  filter  is  burnedi  and  a  small  quantity  c  mixture  of  in* 
hydrous  silica  and  sand  is  obtained,  in  which  the  proportion  of  sand  can  then  be  eaaily 
calculated.  L.  de  K. 


CORRESPOJ^BENCE. 

l^%e  Mditor  U  not  in  any  way  refpomnhle  for  opinimu  ewpreued  by  hU  carre^ptrndenti.] 

To  the  Editor  of  the  ANALYST. 

8lB, — ^The  letter  in  your  March  number,  signed  **  Hydroxy!  "  opens  out  a  qnestion  bearing  closely 

vpoa  the  Calr  fame  of  our  little  Society  of  Pablio  AnalysU,  which  the  majority  of  onr  members  would, 

I  believe,  jealously  ^uard.    Though  small  and  somewhat  youngt  the  Society  has,  by  dint  of  aound,  .active 

^rr>r)t^xti  whi.  It  if  u  ill  yield  the  palm  to  no  other — and  honourablef  Btraightlorward  conduct,  bitbiTto 

h'  iiicli  its  members  are  juetly  proud,  aiid  which   they  will  expect  the   Council 

t  n;,,  Hip!  if  fjossible  preventing,  an  J'  insidious,  unprofttsjsiona]  oondnct  on  belialf 

of  iu  I.  r  correspondent  so  justly  denounces, 

A-  ntlyaubgcribing  himBelf  "Attoline,  Prof eusor  and  Doctor,"  haa  replied 

ii>  tha  lettcj  in  jour  cturcru  ig^ue  SO  petulantly  that,  in  vulgar  parlance,  he  is  plainly  a  persoD  whom 
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**  the  c&p  fits/'  and  being  bo  he  would  ha^e  shown  more  disaretionif  he  had  somewhat  bated  his  spleen; 
he  Rhould  have  recollected  that  *•  those  who  live  in  glass  houses  cannot  throw  stones.** 

I  know  not  who  he  may  be,  bat  be  evidently  opines  that  **  Hydroiyl "  is  **  OH.,"  in  whom  yonr 
readers^  will  recognise  one  of  our  two  able  and  courteous  secretaries.  The  Society's  success  has  been 
largely  due  to  it^  ha^dng  always  been  fortunate  in  securing  presidents  and  secretaries  who  h»TO  been 
devotedly  attached  to  it  and  have  been  unremitting  in  freely  bestowing  upon  it  the  full  foroe  of  tbaxr 
energies  and  abilities.  These  disinterested  self -sacrificing  qualities  are  possessed  by  our  present  office- 
bearers in  a  degree  which  has  not  been  excelleil  by  any  of  their  predecessors. 

Your  correspondent  was  not  wise  In  his  impertinent  and  uncalIet!-for  sneer  about  **  HydroxyFs " 
alien  origin,  for  if  I  am  correct  in  my  surmise^  though  be  Is  more  English  than  many  natives  of  otir 
land,  and  is  sincerely  attached  to  the  country  of  his  adoption,  which  is  benefited  by  his  ohoioe,  yet  I10 
is  proud  to  have  belonged  to  that  great  German  nation  which  has  given  t<j  the  world  perhaps  a  larger 
proportion  of  masterly  chemists  than  any  other.  Ilow  offensive  and  presumptuous  that  sneer  beoomes 
when  we  call  t/O  mind  that  several  of  our  most  highly  esteemed  members  balling  from  that  port  of  the 
world  have  done  some  of  the  best  work  amongst  oar  number^  and  that  for  years  past  they,  with  a 
sprinkling  of  our  own  countrymen,  have,  by  their  activity  and  perseverance^  been  the  mainstay  of  our 
Society.  I  enter  my  protest  against  that  sneer,  which  applies  not  alone  to  "  Eydroxyl  ^  but  equally  lo 
aU  those  other  honourable  and  iiighly  gifted  members  who  are  of  the  same  nationality,  and  I  take  this 
earliest  opp<irtanity  of  saying  that  I  fed  assured  it  will  be  indignantly  repudiated  by  the  Society. 
••  Attoline's  *'  other  sneer,  that  **  it  would  be  exceedingly  easy  to  *  <io  rviihout  Arm,  a$  U)U  h^ive  dene  before ' " 
is  singularly  unhappy,  seeing  that  he  shows  us  in  his  letter  be  does  not  even  faiow  how  to  write  the  for* 
mula  for  hydroxyl.  Rather  than  scoff  at  *•  Hydroityl  **  let  him  go  to  him  and  take  advanta^  of  liis 
help,  so  good-naturedly  and  ungrudgingly  bestowed  upon  all  members  of  our  Society  who  ask  it,  and  let 
him  there  learn  to  write  (OH.) 

Thi»  hankering  after  empty  titles  is  not  confined  to  any  one  profession.  I  recently  saw  a  learned 
j>rofesaor  described  in  a  placartl  of  a  course  of  lectures  as  "  F^KS.,  F.G.S.,  P,R.Q.8„  FJj.S.,  F.Z^.S." 
How  ridiculous !  Such  caudal  appendices  always  give  me  the  impression  of  belonging  to  quadrumammt 
rather  than  to  Umumtt*  niaramsllJL  Should  it  not  be  kept  in  mind  that  it  is  not  the  qualification 
which  makes  the  man,  but  that  it  is  the  man  who  makes  the  qualiHoation,  and  that  *^  bogus  '*  degrees 
are  not  only  contemptible  and  derogatory  to  their  possessors,  but  reflect  in  a  most  prejudicial  manner 
on  a  Society,  when  it  has  become  contaminated  with  them. 

Is  it  not  evident  that  when  "  Hydroxy  1 "  wrote  as  he  did  he  was  fearful  lest  the  good  name  of  our 
Society*  whose  interests  he  has  worked  so  untiringly  to  promote,  should  be  «ullied  by  the  recent  ill- 
adriseJl  action  of  some  of  its  members  1  I,  for  one,  think  that  the  waning  has  been  sounded  not  j 
moment  too  soon,  and  fully  endorse  his  timely  suggestion  that  those  members  who  are  the  pitiab* 
sufferers  from  the  infectious  disorder  he  has  so  accurately  diagnosed  and  so  faithfully  portrayed  sbool 
be  subjected  to  control,  lest  they  should  contaminate  others.  Would  that  they  could  bo  dealt  wij 
after  the  methods  prescribed  by  the  various  Contagious  Diseases  (Animals)  Acts,  and  Orders  in  Connd 
made  thereunder !  I  am  sure  we  may  rely  upon  the  Council  of  our  Society  to  guard  it^  honour  by  doii 
whatever  lies  within  their  power  to  prevent  it  from  being  decimated  by  the  virulent  infectious 
so  reasonably  drearled  by  *'  HydroxyL'* — I  am,  Sir,  youis  faithfully,  Alfred  Assbt. 

Grantham,  April,  1887. 

DETECTION  OF  HOP  SUBSTITUTES  IN  BEER. 
To  the  Editor  of  the  ANALYST. 
Sib, — In  view  of  the  circular  just  issued  to  the  members  of  the  Society  of  Public  Analysts,  and  ( 
the  contributions  invited  on  the  detection  of  hop  Bubsiitutes,  the  following  references  to  articles  ont~ 
subject,  publishet!  in  English  periodicals,  etc.,  may  not  be  without  intere^st  to  your  readers : — 

Systematic  method  of  examining  beer  for  bitter  principles.    Dragendorff.    Jour.  Chem.  Soc.,  gniL 

iun%  818.  ^m 

Improved  scheme  for  detecting  chief  bitter  principles.    Dragendorff .    Jour,  Chem.  8oo*»  xlii,,  lOi^H 
Year-Book  Fharm.,  1882,  120. 

Useful  scheme  for  detecting  chief  hop  substitotes*    Wittstein.    Jour*  Ohem.  Soc„  xxix.»767. 

Tabular  scheme  for  separating  hop-bitter,  and  detecting  chief  hop  substitutes,  chiefly  based  <m  a 
method  described  by  Buders.    Alien.    Commercial  Organic  Analysis,  i.,  9T« 

Method  of  detecting  aloes,  colocynth^  wormwood,  gentian,  larch-fungus,  scammony  and  jalag 
Bach,     Jour.  Chem,  Soc.»  xxvii,,  923  ;  or  far  more  perfectly  abstracted  in  Year*Book  Pharm.^  1874,  r^ 

Detection  of  Aloes  in  beer,    Bomtrager.     Year-Book  Pharm,,  1880,  MO.  ^ 

Presence  of  a  natural  substance  in  b^r,  giving  reactions  simulating  oertain  of  those  produced  by 
colchicine^  gentian- bitter,  etc.    Jour.  Chem.  80c.,  xxxL,  325  ;  xxxii.,  809, 

Detection  of  noxious  bitters  in  beer.     Daprd.     AiiALYBT,  viii.,  40. 

Reactions  of  picrot-oxin.  Year-Book  l^barm.,  1872,  261 ;  1881, 48  j  Chem.  News,  xxxix,  264  ;  mlvii,, 
S40.    Jour.  Cbem.  Soc,  xl,  286,440;  xlii.,  412  ;  xlviii.,  449;  h,  284, 

laolation  and  characters  of  quassiin.  Christensen.  Jour  Chem.  80c.,  xlii,  l,.'i02j  Pharm,  Jou 
(3)  xlii,,  146.  Adrian  and  Moreaux,  Jour.  Cbcm,  Soc,  itlvi.,  1M}8 ;  Pharm.  Jour.  (3),  xiv..  507.  Oliv 
and  Denaro,  Jour.  Chem.  Soc.,  xlvi.,  1192;  Pharm.  Jour.  (3),  xv.,  109. 

The  references  to  the  detection  of  picric  acid  in  beer  would  themselves  form  a  ooosiderable  111 
The  method  described  by  me  (C^m.  Otg.  Analysis,  i,  98)  leaves  nothing  to  be  desired  in  this  di 
—I  am.  Sir,  yours  truly,  Alfred  H.  Allsx. 

Sheffield,  April  28r<  18S7. 
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PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS, 

SI'BCIAL    REPORT   OF   A   MEETlNtJ    TO    DISCUSS   THE    BILLS    BELATINO    TO   THE    PUBITV    OP 

FOOD  NOW    BEFORE    PAELIASIENT. 

A  meeting  of  this  Society  was  held  at  Burlington  House,  Pic<»dilly,  on  Wednesday, 
the  11th  nit.,  the  President,  Mr,  A,  H.  Allen,  in  the  chair. 

The  minutes  of  the  previous  meeting  were  read  and  ooniimied. 

On  the  ballot  papers  being  opened  it  was  announced  that  the  foDowing  gentlemen 
had  been  elected  :  As  members  : — -K,  H.  Da  vies,  public  analyst ;  Bertram  Blount,  analyst. 
Am  associate  : — T.  Hunter,  assistant  to  Mr.  Da  vies. 

The  following  gentlemen  were  proposed  for  election,  and  will  be  balloted  for  at 
lb#  oezt  meeting : — W.  T.  Mat-Adam,  public  analyst  for  Portobello ;  T,  W*  Glass, 
ttBBtant  to  Dr.  Redwood. 

The  President  opened  the  meeting  by  calling  attention  to  the  bills  now  before  the 
House  of  Commons,  affecting  the  food  supply  of  the  Country.  These  btUe  are  bb 
follows : — 

A  BILL  FOR  BETTER  SECURING  THE  PURITY  OF  BEER  (a,d,  1887). 
Whereas  it  is  expedient,  with  a  view  to  enable  the  public  to  distinguish  between  beer 
brewed  from   hops  and  malt  from  barley  and  beer  composed  of  other  ingredients,  to 
ikineiid  the  law  relating  to  the  sale  of  beer : 

Be  it  therefore  enacted  by  the  Queen's  most  Excellent  Majesty,  by  and  with  the 
adfioe  and  consent  of  the  Lordis  Spiritual  and  Temporal,  and  Commons,  in  this  present 
Fu'liaznent  assembled,  and  by  the  authority  of  the  same,  as  follows  : 

[Short  Ittle,]     1.  Thii  Act  may  be  dted  as  the  Pure  Beer  Act,  1887. 

[BtcU^ratimi  of  inffredmits  on  aellh^  beer.]  2.  Every  person  who  sells  or  exposes 
for  fiale,  by  wholeeale  or  retail,  any  beer  brewed  from  or  containing  any  ingredients 
Otlier  than  hops  or  malt  from  barley  shall  keep  conspicuously  posted  at  the  bar  or  other 
flace  where  such  beer  is  sold  or  exposed  for  sale  a  legible  notice  stating  what  other 
togredtents  are  contained  in  such  beer.  Any  person  who  selb  or  exposes  for  sale  any 
•ach  beer  as  aforesaid  without  complying  with  the  above  enactment  shall  be  liable  to  a 
fine  not  exceeding  in  the  case  of  the  first  offence  Jivs  poiuuU,  and  in  the  case  of  the 
iecond  or  any  subsecjuent  offence  twenlt/  pou7ul4t.  Any  fine  incurred  under  this  section 
may  be  recovered  BummarUy  by  any  informer,  and  one  half  of  the  fine  shall   in  every 

be  pud  to  the  informer. 
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[Definition  of  Beer.]     3.  In  tkis  Act  the  term  "  beer  "  mcludoe  beer  (other  th&n 
black  or  spruce  beer),  ale,  and  porter. 

[CoTrwienoemerU  of  Act*]     4.  ThiB  Act  shall  come  into  operation  on  the^r^^  day 
Jimuary  one  ihoiimnd  eight  hundred  mid  eight-eight. 


A  BILL  FOR  BETTER  SEClTRINa  THE  PURITY  OF  BEER  (a,I).  1887). 
WitEREAs  it  is  expedient,  with  a  view  to  the  better  protection  of  the  public    from' 
adulteration  of  beer,  to  amend  the  law  relating  to  the  sale  of  beer : 

Be  it  therefore  enacted  by  the  Queen's  moat  Excellent  Majesty,  by  and  with  the 
advice  and  consent  of  the  Lords  Spiritual  and  Temporal,  and  Commons,  in  this  present 
Parliament  assembled,  and  by  the  authority  of  the  Bame,  as  follows : 

[Short  <t<^.]     1,  This  Act  may  be  cited  as  the  Beer  Adultei-ation  Act,  1887. 

[Pemaliy  on  selling  beer  contuining  other  ingredients  than  hops  and  fnaU 
giving  notice.]  2«  Every  person  who  sells  or  exposes  for  sale  by  wholesale  or  retail 
beer  brewed  from  or  containing  any  ingredients  other  than  hops  and  malt  from  barleyi 
shall  keep  conspicuously  posted  at  the  bar  or  other  place  where  such  beer  is  sold  or 
exposed  for  sale  a  legible  notice  stating  that  other  ingredients  are  oont^ed  in 
beer. 
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Any  person  who  sells  or  exposes  for  sale  any  such  beer  as   aforesaid,  wil 
complying  with  the  above  enactment,  shall  be  liable  to  a  line  not  exceeding  in  the 
of  the  first  offence /or/y  shiUingSfOjid  in  the  case  of  the  second  or  any  subsequent  offence 
ten  pounds. 

Any  fine  incurred  under  this  section  may  be  recovered  summarily  by  any  informo^^ 
and  one  half  of  the  fine  shall  in  every  case  be  paid  to  the  informer.  ^M 

[Ih-fiftition  of  BePT.]     3.  In  this  Act  the  term  **  beer  "  includes  beer  (other  than 
black  or  epruce  beer),  ale,  and  porter.  ^^ 

[Eait&nt  of  Act]     4.  This  Act  shaU  not  extend  to  Ireland.  ^| 

[Comitimc^ment  of  Act.]     5.  This  Act  shall  come  into  operation  on  the  firH  day  oj 
January  one  thoitsand  eigld  hundred  mut  eig/dy -eight. 


A  BILL  TO  REGULA^TE  THE  IMPORTATION,  MANUFACTURE,  AND 
BALE  OF  BUTTER  SUBSTITUTES,     (a.d.  1887.) 
Bb  it  enacted  by  the  Queen's  most  Excellent  Majesty,  by  and  with  the  advice  and  con- 
sent of  the  Lords  Spiidtual  and  Temporal,  and   Commons  in  this  present  Parliament 
assembledi  and  by  the  authority  of  the  same,  as  follows  : 

[^'^wrt  tide.]     1,  This  Act  may  be  cited  as  the  Butter  Substitutes  Act,  1887. 

[Dejinilkms.]     2.  In  this  Act  the  word  "  butter  "  shall  mean  such  article  prod 
from  unadulterated  milk  or  cream  unmixed  with  any  other  fatty  or  oleaginous  sal 
whatsoever. 

The  words  "  margarine  "  or  **  oleomargarine  "  shall  mean  any  imitation  of 
whatsoever,  or  any  compound  of  butter  with  antmal  fat,  or  any  compound  of  butter  and 
animal  or  vegetable  oil. 

[Must  hranrl  idl  packages  digtinctly.]     3.  From  and  after  tJie  passing  of  this  Act 
person  or  persons  importing,  manufacturing,  or  offering  for  sale  any  margariiie  or 
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maxiguine  nhaJl  canae  to  be  stampod  or  branded  distinctly  and  durably  on  every  tub, 
firldnt  box,  or  caae  containing  the  sime  intended  for  sale  the  word  "  margarine  "  or 
"  oleomargarine  "  in  letters  not  less  than  one  inch  in  length. 

[Pmudty.]  Any  person  or  persons  acting  in  contravention  of  the  provisions  of  this 
section  shall,  on  eammaty  con\^otioD,  be  each  and  severally  liable  for  the  first  offence  to 
a  fine  not  exceeding  twenty  pounds^  for  the  second  offence  to  (m€  month* a  imprisonment 
trr  a  fine  of  /ifiif  pamtda^  and  for  any  subsequent  offence  to  9ix  jnontlis*  imprisonment* 

[Manu/actoriei  to  be  ret^istered,]  4.  Every  manufactory  of  "  mai-garine  ''or  "  oleo- 
margarine  "  within  the  United  Kingdom  of  Great  Britain  and  Ireland  shall  be  registered 
with  the  clerk  of  the  union  in  which  such  manufactory  is  situated,  and  shall  be  open  at 
all  reasonable  hours  to  inspection  by  the  inspectors  appointed  under  the  Sale  of  Food 
and  Drugs  Act,  1875. 

[PmujUti/,'\  Any  person  or  persona  caiTying  on  the  maniifacture  of  margarine 
oleomargarine  without  having  caused  the  premises  in  which  the  same  is  carried  on  to  be 
registaredy  in  compliance  with  the  provisions  of  this  section,  shall  be  liable,  on  summary 
oonviction,  to  a  penalty  not  exceeding^ ye  jxninda  for  every  day  in  which  such  manufac- 
ture is  carried  on  without  the  registration  hereby  directed. 

[Invoicing.^  5.  Every  manufactui-er  of  and  every  wholesale  dealer  in  margarine 
or  oleomargarine  shall  clearly  state  on  every  invoice  of  such  article  that  the  goods  therein 
invoiced  are  sold  as  margarine  or  oleomargarine, 

\PenaJUy,^  Any  person  or  persons  who  shall  neglect  to  comply  with  the  provisionfl 
of  this  section  shall,  on  summary  conviction,  be  liable  to  a  fine  of  one  hundred  pounds^ 
and  shall  not  be  entitled  to  recover  from  the  purchaser  the  value  of  goods  not  invoiced 
aa  herein  directed. 

\Retail  decUera  shall  inform  ptirclumers,  Perudti/J]  6.  Every  retail  dealer  in 
margarine  or  oleomargarine  shall  in  every  case  inform  the  purchaser  of  any  quantity 
of  the  8amo  that  the  article  sold  is  margarine  or  oleomargarine,  and  every  retail  decder 
acting  in  oontravention  of  the  provisions  of  this  section  shall,  on  summary  conviction,  be 
Babtoy  for  the  first  offence,  to  a  fine  of  ten  poujuls,  for  the  second  offence  to  a  fine  of 
i¥setU^  pounds^  and  for  the  third  or  any  subsequent  offence  to  one  month's  imprisonment 
witboQt  the  option  of  a  fine. 

[Ecwcird  /or  inforvrntton  securing  conmctimi,]  7,  Any  person  giving  such  infor- 
mation as  shall  lead  to  a  conviction  under  this  Act  shaU  be  entitled  to  and  receive  half 
the  amount  of  the  fine  imposed. 

[Pr(Keedi7igs  satne  a^  intder  S(ds  of  Food  and  Drugs  Ad,  1875»]  8.  AU  pi-oceedings 
oiider  thi«  Act  shall  be  the  same  as  preeonbed  by  sections  twenty,  twenty-one,  twenty- 
l«ts  twenty-three,  twenty-four,  twenty-five,  twenty-six,  twenty-seven^  twenty-eight  of  the 
Sale  of  Food  and  Drugs  Act,  1875,  and  all  officers  employed  under  that  Act  are  hereby 
empowered  and  required  to  carry  out  the  proviaons  of  this  Act. 

[H^julations /or  tlescrihinn  mi-rectly  on  /orwanllnff  hy  public  earryinf/  comjxi7iies.] 
9.  Any  person  or  persons  forwarding  any  consignment  of  margarine  or  oleomargarine 
by  steamahtp,  railway,  canal,  or  other  public  conveyance  shall  state  clearly  on  the  bill  of 
lading*  way-bill,  or  other  consignment  ticket  the  true  description  of  such  goods  as  herein- 
before mentioned,  and  every  steamship,  raOway,  canal,  or  other  public  carrying  company 
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shall  enter  the  same  on  their  books,  manifestoes,  and  other  entries  or  document  under 
that  deeGTiption. 

[Pe^udti/.]     Any  person  or  persons  acting  in  contravention   of  this  section  ehallfl 
on  summary  conviction,  be  liable  to  a  penalty  of  tsn  shUlinga  for  each  package  on 
consignment  not  booked  as  required  by  the  provisions  of  this  section. 

\(Joods  ill  traneitu  inay  he  exanvmed,^     10.    Custom  House  and   Inland  Reven^ 
officers  shall  be  entitled  to  examine  goods  in  tT^nsi&u  for  the  purpose  of  ascertaining  that 
the  provisions  of  this  Act  are  not  violated,  and  to  employ  experts,  if  necessary,  in 
of  urgency. 


A  BILL  FOR  THE  BETTER  PREVENTION   OF   THE  FI^MrDULENT  SALE 

OF  OLEOMARGARINE.     (a,d.  1887.) 
Whereas  it  is  exi^edient  that  further  provision  should  be  made  for  protecting  the  public 
against  the  sale  as  butter  of  oleomargarine  or  other  substances  made  in  imitation  of 
butter,  as  well  as  of  butter  mixed  with  any  such  substances. 

Be  it  therefore  enacted  by  the  Queen's  most  Excellent  Majesty,  by  and  with  th© 
advice  and  consent  of  the  Lords  Spiritual  and  Temporal,  and  Commons  in  thia  present 
Parliament  assembled,  and  by  the  authority  of  the  same,  as  follows  :  m 

[,S/tort  titl4.]     1.  This  Act  may  be  cited  as  the  Oleomargarine  Act,  1887,  1 

[Definition*]  2.  The  word  '*  butter "  shall  mean  the  substance  usually  known  as 
butter,  made  exclusively  from  milk  or  cream,  or  both,  with  common  salt,  and  with  or 
without  additional  colouring  matter. 

The  word  "  oleomargarine  "  shall  mean  all  substances,  whether  compounds  or  other* 
wise,  prepared  in  imitation  of  butter,  and  whether  mixed  with   butter  or  not,  and  no 
such  substance  shall  be  lawfully  sold,  except  under  the  name  of  oleomargarine,  and  \ 
the  conditions  set  forth  in  this  Act. 

[Penalti/,]  3.  Every  person  deahng  in  oleomargarine,  whether  wholesale  or 
whether  a  manufacturer,  importer,  or  as  consignor  or  consignee,  or  as  commission  agent  or 
otherwise,  who  is  found  guilty  of  an  oSence  under  this  Act,  shall  be  liable  on  summary 
conviction  for  the  first  oSence  to  a  line  not  exceeding  twenty  pounds^  and  for  the  second 
or  any  subsequent  offence  to  a  fine  not  exceeding  fifty  pouiuU. 

[MarkiTig  of  cases,]  4.  Every  person  dealing  in  oleomargarine  shall  conform  to  the 
following  regulations : 

Every  barrel,  tub,  packet,  or  case,  whether  open  or  closed,  and  containing  oleo- 
margarine, shall  be  marked  "  Oleotnar^rine ''  on  the  top,  bottom,  and  Bidee,  in  large, 
printed  capital  lettei^,  and  if  such  oleomargarine  be  exposed  for  sale  in  any  open  plata 
or  vessel,  there  shall  be  attached  to  such  open  plate  or  vessel,  so  as  to  be  clearly  viaibl^^ 
to  the  purchaser,  a  label  marked  in  large  printed  capital  letters  "  Oleomargarine/'  H 

And  every  person  selling  the  same  shall  in  every  case  inform  the  purchaser  at  the 
time  of  sale  that  the  substance  sold  is  not  butter. 

{Preswrnpiion  against  vendor,]  5.  Every  person  dealing  with,  selling,  or  expoong, 
or  offering  for  sale,  or  having  in  his  possession  for  the  purpose  of  sale,  any  quantity  of 
oleomargarine  contrary  to  the  provisions  of  thia  Act,  shall  be  liable  to  conviction  for 
an  offence  against  this  Act,  unless  be  shows  to  the  satisfaction  of  the  court  before  whom 
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he  is  charged  that  he  purchased  the  article  In  question  as  butter^  and  with  a  written 
waiTEtity  to  that  effect^  that  he  had  no  reason  to  believe  at  the  time  when  he  ^Id  it 
that  the  article  was  other  than  butter^  and  that  he  sold  it  in  the  same  state  as  when  he 
purchased  it,  and  in  such  case  he  shall  be  discharged  from  the  prosecution,  but  shall  be 
liable  to  pay  the  costs  incurred  by  the  prosecutor  unless  he  shall  have  given  due  notice 
to  him  that  he  will  rely  upon  the  above  defence. 

[Reward  for  utformation.^  6.  Any  person  giving  such  information  as  shall  lead  to 
A  oanvtction  under  this  Act  shall  be  entitled  to  and  receive  half  the  amount  cf  the 
fine  imposed. 

[OUMfiiargarinc.  imported  or  manufactured^  7.  All  oleomargarine  imported  into  the 
United  Ivingdom  of  ^reat  Britain  and  Ireland  shall  be  duly  entered  as  such  by  the 
officers  of  Her  Majesty's  Customs,  and  all  oleonmrgarinei  whether  imported  or  manufac- 
Ittred  within  the  United  Kingdom  of  Great  Biitain  and  Irelandi  shall,  whenever 
forwarded  by  any  public  conveyance,  be  duly  consigned  as  oleomargarine  ;  and  it  shall 
be  lawful  for  any  officer  of  Her  Majesty's  Customs  or  Inland  Revenue,  if  he  shall  have 
reason  to  believe  that  the  provisions  of  this  Act  are  infringed  on  this  behalf,  to  detain 
a&d  examine  any  barrel,  tub,  packet,  or  case,  and  ascertain,  if  necessary  by  analysis, 
whether  an  offence  against  this  Act  has  1>een  committed* 

[RegktrcUion  vf  mamtfaelorf/,]  8,  Every  manufactory  of  oleomargarine  within  the 
United  Kingdom  of  Great  Britain  and  Ireland  shall  be  registered  from  time  to  time 
tn  such  manner  as  the  Local  Government  Boards  of  England  and  Ireland  respectively 
may  direct,  and  every  person  carrying  on  such  manufacture  without  being  duly  registered 
shall  be  guilty  of  an  offence  under  this  Act, 

[Proc*teding9.]  9.  AH  proceedings  under  this  Act  shall  be  the  same  as  prescribed 
by  sections  twelve  to  twenty-eight  inclusive  of  the  Sale  of  Food  and  Drugs  Act,  1875, 
and  all  ofHoera  employed  under  that  Act  are  hereby  empowered  and  required  to  carry 
out  the  provisions  of  this  Act. 

In  reply  to  the  circular  letter  on  the  subject  of  "  Beer,"  which  had  been  sent  out 
by  instnictions  of  the  Council,  Mr.  Hehner  read  the  following  communications,  niz.  : — 

Mr.  F.  M.  RiMMiNQTON  writes : — In  my  pubUc  capacity  of  analyst  I  have  had  to 
•gamine  many  samples  of  beer,  and  must  confess  that  it  is  most  diiKcult  to  arrive  at  any 

actory  conclusion  respecting  the  nature  and  character  of  the  bitter  principles  employed. 

In  the  first  place  the  amount  of  any  active  principle  contained  in  the  substance 
naed  as  a  hopsubstitute  will  be  extremely  minute  in  a  pint  of  the  malt  liquor ;  so  that 
tmlaai  a  large  quantity  is  operated  on  nothing  tangible  is  obtained.  When  hops  are  used 
there  is  no  difliculty  in  recognising  thti  presence ;  but  if  substitutes  are  used  it  is 
an  impossibility  with  our  present  knowledge  to  isolate  and  identify  the  bitter  principles 
of  Mftch  a^entH  oa  gentian,  chiretta,  quassia,  calumba,  etc.  The  process  I  generally  adopt 
is  to  eiaporate  a  measured  portion  of  the  sample  to  the  consistency  of  an  extract,  and  then 
to  digest  this  with  alcohol,  and  evaporate  the  solution  to  dryness,  and  treat  the  residue 
wilh  elbor«  chloroform,  or  amylicalcohol — this  residue  I  generally  examine  microscopically. 

Ba^pecting  the  i]uestion  of  healthful neas  of  such  substances  as  I  have  named  above, 
■0  fubsditoteis  for  the  hop  in  beer,  I  am  quite  of  opinion  that  they  are  as  wholesome,  if  ^ 
not  more  so,  for  such  a  purpose,  as  the  hop  itself,  which  is  known  to  possess  narcotic  H 
pfopertiee — of  course  I  limit  this  opinion  to  the  substances  named ;  and  very  good  beer 
is  brewed  without  hops. 
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Dr.  Stevenson  writes  : — With  reference  to  the  Coaacil's  questions  (1 )  and  (2),  I  hava 
to  remark  that,  in  my  opinion  ( 1 )  the  leading  substanceB  uaed,  or  alleged  to  be  used,  i]^| 
brewing  as  substitutes  for  hops  cannot  b©  detected  and  identified  with  such  certainty  a^" 
is  demanded  in  a  court  of  law  by  chemical  analyisis  alone.  They  may,  however,  l>e 
detected  and  identified  with  certainty  when  such  analyfcia  is  supplemented  by 
physiological  experiments*  There  are  some  substances  thus  used,  or  alleged  to  be  used, 
which  cannot  r  I  believe,  at  present  be  detected  with  cert^nty  by  these  means  con- 
jointly. 

(2)  I  know  of  no  evidence  to  show  that  the  effect  on  health  of  the  habitual  use 
small  doses  of  such  hop-substitutes  as  are  now  used  is  injurious.     That  they  are  in jurioi 
when  taken  in  much  larger  dosea  than  could  be  well  introduced  into  beer,  and  that 
they  are  injurious  to  the  lower  animals,  does  not  prove  them  to  be  injurious  in  habitual 
and  minute  dosea  to  man.     We  need  good  observations  and  experiments  in  this  direction* 

A   difficulty    is   created    by    "  The    Cruelty   to  Animals   Act,    1876,"    commonl; 
known    as   the    Vivisection    Act.      It    is  an  error   to  suppose  that  this   Act  merel; 
prohibits — except  under  license — operations  on  living  animals.     The  best  legal  authoi 
ties  ten  me  that  the  administration  of  any  substance  to  an  animal,  if  the  administratis 
is  calculated  to  give   pain,  is    penal,   provided  the  experiment   be    made  by   way 
experiment*     Any  administration  of   hop-substitutes  to  any  vertebrate  animal  with  the 
view  of  testing  the  effects  of  the  substance  is  likely  to  bring  the  experimenter  under  the 
bsh  of  the  law.     And  even  a  Uoenaed  person  cannot  test  the  quality  of  a  beer  by  such 
experiments,  for  the  Act  restricts  the  experiments  to  the  advancement  of  physiological  know- 
ledge, the  saving  or  prolonging  of  life,  and  the  alleviation  of  suffering.    No  one,  1  believe, 
has  power  under  the  existing  .statute  to  grant  a  license  or  permission  to  experiment  on 
animals  in  the  carrying  out  of  the  Sale  of  Pood  and  Drugs  Act, 
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I  think  this  word  of  warning  is  necessary,  as  I  know  of  instances  where  publi 
and  other  analysts  have  unwittingly  infringed  the  law  in  the  discharge  of  their  dj^es. 

Mr.  A.  W,  Smith,  Kye,  Sussex,  writes : — In  the  first  place  I  am  of  opinion  th« 
very  little  of  so-called  hop-substitutes  is  used  in  the  southern  counties,  the  probable  sul 
stitutions  being  more  to  economise  in  malt  than  in  hops.  The  price  of  hops  during 
the  past  few  years  has  been  abnormally  low,  and  therefore  no  advantage  can  be  gained 
by  using  anything  else.  Again  there  is  no  other  vegetable  bitter  with  which  I  am 
aciiuainted  so  pleasant  to  the  taste,  nor  so  grateful  and  soft  to  the  palate,  as  the  hop,  nor 
is  there  one,  that  I  am  aware  of,  which  will  keep  so  well.  ^| 

As  the  chairman  of  a  local  committee,  appointed  to  inquii-e  into  and  report  upo^B 
the  **  Depi'ession  of  Trade  "  for  the  Royal  Commission,  the  hop  question  came  before  mei 
as  it  is  upon  the  cultivation   and  price  of  hops  that  we   in  Sussex  so  much  depend, 
I  natui-ally  feel  some  interest  in  the  matter.     I  have,*therefore,  taken  the  opportunit 
whenever  it  has  offered — of  endeavouring  to  ascertain  whether  substitutes  were  re 
much   in  use,  and   if  so,  what  they  were  composed  of.     The  only  sample  I  have  t 
consisted  mainly  of  quassia-wood,  with  a   small  portion  of  gentian  and  valerian  rooia 
finely  ground  and  mixed. 

There  is  no  doubt  that  saccharine  substances  of  various  kinds  (sugar,  glucose,  and 
an  article  called  saccharine,  etc.)  are  used  in  making  cheap  beers,  but  these  of  oourae 
do  not  furnish  the  bitter  principle.  I  fear  also  that  various  articles,  used  ostensibly  fts 
'*  finings,**  are  not  altogether  free  from  objectionable  characteristics,  such,  for  instanoe, 
as  tartaric  and  salicylic  acids,  both  of  which  in  some  persons  cause  uneasiness  in  tl] 
stomach  and  bowels.  Some  beers  again  appear  to  have  diuretic  and  aperient  properti^ 
but  1  have  never  attempted  to  ascertain  the  cause;  probably  carbonic  add  gas  would 
responsible  for  the  latter. 
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If  any  bitter  other  than  hops  ia  used,  I  have  no  doubt  it  would  be  either  qita^n, 
genti&ni  chiretta,  or  calumba  (or  perhaps  a  mixture  of  them),  but  I  think  these  (the  latter 
excepted)  can  ea&ily  be  detected  by  Tr.  Ferri  Perehlor,  I  append  a  table  showing  the 
results  of  a  few  experiments  in  this  direction.  Bisulphide  of  lime  is  extensively  used  for 
scotmng  and  cleansing  vats  and  vessels,  and  it  is  more  than  probable  that  some  of  it  finds 
its  way  into  the  lower  grade  of  beers  as  a  preservative  agent* 

But  I  happen  to  know  for  a  fact  that  brewers  of  Hne  ales  not  only  use  hops  exolu- 
ly,  but  obtain   the  very  best  samples  our   country  produces,  and  one  gentleman  I 
w,  who  is  a  grower,  and  grows  good  East  Suasex  hops  too,  and  many  more  than  his 
brewery  requires,  yet   buys  still  better  hops  for  his  choicest  ales.     There  are>  however, 
people  still  insane  enough  to  believe  that  strychnine  is  yet  used  by  some. 

When  searching  for  salicylic  acid,  it  is  well  to  heat  the  sample  under  examination 
in  a  test  tube,  so  as  to  cause  some  froth  at  the  top,  the  violet  colour  showing  much  mors 
definitely  in  the  white  beade. 


^vel 


Tablb  showing  Kbsults  of  Samples  of  Alss  Tueatsd  with  this  BsAGeNT  (Til 
Fbeiu  PgncHLOB) : — 


I 


Xo.  1.  Al«,  Qudt,  und  hops 
only. 


Dark  grey  disooloura- 
tioti  and  cloudiness^ 
with  deposit. 


Ko*  2.  Malt*  hope,    and 
qaasaia. 


>'o.  S.  Malt  and  quasua, 


Greyish  discolouration 
and  cloudiness. 


Colour  intensified — 
cloudiness,  and  gre^ 
fiocculent  deposit 


No*  4,  Malt,  hopSf  and 
gentian. 


Blackiah  discoloura* 
tion,  much  cloudi- 
ness, and  deposit. 


Ko.   5.   Malt,  hops,  and 
chiietta. 


No.  G.  Malt  and  hop^sub- 
stitntea. 


Black  discolouration, 
much  cloudiness, 
and  dark  depoeit. 


Very  decided  dark, 
discolouration  and 
cloudinesp,  with 
black  deposit. 


No. 


7.     MaH   and    cal- 
umba. 


So  particular  change, 
but  normal  colour 
slightly  intensified. 


No.    8.   U&\%  hop?,  and 
salicylic  acid. 


Violet  discolouration, 
cloudiness,  and  de- 
posit. 


I 


I>r*  Heaton  read  the  following  notes  upon  recorded  observations  respecting  the 
physiological  eifects  of  hop3,  quassia,  gentian,  chiretta,  and  chamomile  : — 

All  the  above-mentioned  bitters  are  used  for  medicinal  purposes,  and  are  contained 
io  llie  British  Pharmacopoeia. 

The  infusion  and  tincture  of  hops  are  mild  but  agreeable  aromatic  tonics.  They 
KMaeltmes  prove  diuretic,  or,  when  the  skin  is  kept  warm,  sudorific.  They  are  said  to 
lit  Qftrcotic,  but  the  existence  of  narcotic  qualities  has  been  strongly  denied  by  Bigsby, 
Majeodie,  and  others.  Majendie  tried  the  difierent  preparations  of  hops  on  animals,  and 
did  not  observe  any  narcotic  properties,  although,  as  he  observes,  "  the  narcotic  property 
is  one  winch  is  most  strikingly  displayed  in  experiments  on  animals." 

Qentian  in  full  doses  has  a  laxative  effect  upon  the  bowels,  and  may  produce 
vomiting*  It  is  doubtful  whether  it  possesses  narcotic  efiects.  Majendie  swallowed  two 
JUnsna  of  g«ntianin  dissolved  in  alcohol,  but  only  ob^rved  extreme  bitterness  and  a  slight 
fetling  of  heat  in  the  stomach.     But  Planche  has  shown  that  the  distilled  water  of 
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gentian  causes  violent  nausea,  and  within  three  minutes  a  kind  of  intoxication.  Buchner^ 
in  his  toxicology,  has  a  recoi*d  of  a  narcotic  eiiect  produced  in  Prussia  by  the  medicini^B 
use  of  the  drug,  although  the  presence  of  foreign  matter  could  not  be  detected.      Bn^ 
the  deleterious  effects  said  to  have  results  from  the  use  of  gentian  may  have  been  due 
to  a  foreign  root  intermixed  with  it. 

Chiretta  possesses  the  same  quahties  as  gentian  in  its  tendency  to  relax  the  bowels. 
There  is  no  record  of  its  possessing  any  narcotic  qua h ties. 

Quassia,  says  Pereira  in  his  Materia  Medtca^  in  the  usual  medicinal  dose^  is 
stomachic  and  tonic — that  is,  it  is  bitter  to  the  taste,  promotes  the  appetite,  and  aasi^ 
the  digestive  functions.     It  is  devoid  of  all  irritant  stimulant  and  astringent  propertie 
and  has  been,  therefore,  sometimes  taken  as  a  type  of  the  simple  or  pure  bitters.      It 
more  powerful  than,  but  in  other  respects  analogous  to,  gentian  in  its  operation, 
can  find  nothing  in  this  wood,"  says  Dr.  Cullen,  **  but  a  pure  and  simple  bitter."    The 
is  evidence  to  show  that  it  has  a  narcotic  efPect  on  animads. 

Does  it  act  as  a  narcotic  on  man  sls  on  other  animals  ?  Pereira  says,  "  I  hal 
employed »  and  seen  others  administer,  quassia  most  extensively,  but  never  had  ground 
for  suspecting  any  efiect  of  the  kind  alluded  to/* 

Quassia,  like  other  bitters,  checks  putrefaction,  and  is  said  to  be  superior  to  ot 
bitters  in  this  respect. 

Chamomile  infusion  has  an  effect  upon  the  alimentary  canal.     Thus,  given  in  l&rg 
doses,  it  is  sometimes  used  to  assist  the  action  of  emetics.    It  is  also,  according  to  Kio 
useful  in  checking  the  summer  diarrhcea  of  children  in  the  early  stage. 

It  appears,  therefore,  that  the  bitters^ — quassia,  gentian,  chiretta,  and  chamoii 
(which  are  all  in  the  pharmacopoeia) — possess  some  of  the  qualities  of  hops,  but  ar©  ] 
decidedly  medicinai     Quassia  is  not  diuretic,  and  has  neither  laxative  nor  astringe 
action  on  the  bowels ;  and  there  is  no  evidence  of  its  being  narcotic. 

Gentian  and  chiretta  are  only  slightly  laxative,  and  there  is  no  evidence  of  th^ 
being  narcotic. 

Chamomile,  in  certain  conditions  of  the  mucous  membrane  of  the  bowels,  has  a  slig 
astringent  effect,  but  is  otherwise  innocuous. 

Mr.  C.  Heiscu  says : — With  respect  to  bitters  those  which  are  known  to  be  iDjuriou 
we  can  deal  with  at  present ;  those  which  are  most  commonly  employed,  such  as  gentiad 
caltimba,  chamomile,  and  chiretta,  there  is  every  reason  to  believe  are  at  least  as  whoh 
some  as  hops.  Moreover,  I  know  of  no  way  of  speaking  with  certainty  as  to  either  of  thell 
in  the  quantities  of  beer  which  we  could  work  on,  or  in  the  time  wo  could  give  to  the 
examinatioi^ 

It  soems  to  me  that  the  use  of  bad  glucose,  containing  large  quantities  of  chloride**, 
often  purposely  produced  by  acting  on  starch  with  hydrochloric  acid,  and  simply 
neutmliuing  with  either  potash  or  soda,  and  boiling  down,  is  much  more  of  a  fraud  tha 
the  general  run  of  hop-substitutes  ]  though  Mr.  Bannister,  in  his  remarks  at  the  Socie 
of  Arts,  speaks  of  ales  containing  120  grs.  of  chlorides  derived  either  from  the  water  i 
malt  adjuncts  as  of  no  consequence.  1  believe  a  retmn  to  the  old  rule  of  not  permit 
more  chlorine  than  is  equivalent  to  fifty  grs.  chloride  of  sodium  would  be  a  good 
would  stop  the  use  of  much  bad  water  in  brewing,  and  also  the  use  of  such  glucoae 
mentioned  above ;  but  I  see  no  reason  to  atop  the  use  of  sugar  or  other  wholesome  malt 
adjuncts  properly  prepared. 


The  following  papers  were  then  read  and  discussed  :— - 
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AN    IMPROVED    METHOD    OF     DETECTING     QUASSIA    AND    CERTAIN 

OTHER  HOFSUBSTITTJTES  IN  BEER. 

By  Alfred  H.  Allkn. 

Rfful  tU  th$  Mectin{if  Mmj^  1887. 

HmrimTo,  the  detection  of  hop-substitutes  in  beer  has  had  for  English  analysts  little 

more  than  an  academic  interest.     There  has  been  no  definition  of  beer,  nor  standftrd  of 

flir&ngth  or  quality,  and  hence  the  brewer  has  been  free  to  employ  any  hop-substitute 

tlttt  could  fairly  be  regarded  as  non-injurious*     NoWj  however,  that  there  are  two  Bills 

before  Parliament,  both  of  which  aim  at  rendering  the  employment  of  hop-eubatitutea 

OlegB.],  unless   duly  acknowledged,  the    question    has    acquired  considerable   practicral 

■nbaportance.     If  the  Bills  in  question  ever  become  law,  it  will  devolve  on  the  public 

■Analyst  to  certify  to  the  presence  or  absence  of  hop-substitutes,   but,   as  was  recently 

pointed  out  by  the  Chancellor  of  the   Exchequer  to  a  deputation  which  waited  on  him, 

it  would    be  of  no  use  to  pass  an  Act  forbidding  the  unacknowledged  use  of  hop- 

sabstitutes,  unless  it  was  possible  to  detect  infringements  of  the  law.     Hence  it  has 

become  impoitant  for  public  analysts  to  see  how  far  the  more  important  hop-substitutes 

Cftn  be  definitely  detected  in  beer,  or  at  any  rate  distinguished  from  hops. 

The  problem  in  question  is  by  no  means  a  simple  one.  Beer  itself  is  a  highly 
complex  and  variable  product,  and  some  of  the  normal  constituents  add  to  the  diiHculty 
of  detecting  hop-substitutes.  The  problem  is  further  complicated  by  the  possible 
presence  of  several  substitutes  simultaneously,  together  with  actual  hops.  Then  the 
bitter  principles,  to  which  the  hop-substitutes  owe  their  employment,  have  in  some 
cases  been  very  imperfectly  studied,  and  belong  to  a  class  of  bodies  by  no  means 
'i^BBfcinguished  for  strong  chemical  aflanities  or  for  characteristic  reactions*  In  fact,  the  most 
^^fmeral  and  striking  property  of  the  majority  of  hop-substitutes  is  the  intensity  of  their 
Utter  taste,  a  character  which  materially  increases  the  difficulty  of  detecting  them 
owing  to  the  very  moderate  amount  employed  to  give  the  beer  the  desired  flavour.  There 
is  one  other  complication  of  pi^actical  importance,  and  that  is  the  very  considerable 
qo&ntity  of  beer  usually  recommended  to  be  uged  for  the  analysis.  Thus  if  two  litres  be 
used  for  the  main  examination,  as  is  recommended  by  DragendorfT,  at  least  twice  that 
qoaDtity  should  be  submitted  to  the  analyst,  and  hence  twelve  litres  would  have  to  be 
purchased.  The  necessity  of  purchasing  so  large  a  quantity  as  two  and  a  half  gallons 
of  each  beer  would  almost  certainly  render  the  Act  abortive* 

In  looking  into  the  question,  therefore,  I  have  aimed  at  reducing  the  amount  of 
beer  employed  as  low  as  possible. 

In  the  last  number  of  the  Analyst  I  gave  a  list  of  references  to  articles  in  English 
periodicals,  etc.,  connected  with  detection  of  hop-substitutes  in  beer.  These  I  have  carefully 
»ttidsed,  and  they  have  formed  the  foundation  of  the  following  statements  and  proposals. 

OragendorfT,  who  has  published  a  very  elaborate  method  for  the  recognition  of  a 
large  number  of  poR.^ble  hop-substitutes  (Jour.  Chem.  Soc,  xivii,  818  ;  xlii,  103),  operates 
on  two  litres  of  beer,  precipitates  the  concentrated  liquid  with  basic  acetate  of  lead, 
farther  concentrates  the  filtrate  and  adds  a  large  volume  (1000  to  1200  cc)  of  ahsolutf* 
aleobol !  The  spirit  is  subsequently  driven  oflf,  and  the  various  principles  extracted 
by  a  ^tematic  employment  of  immiscible  solvents. 
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Wittsiein  (Jour,  Chem.  Soc,  andx,  767)  operates  in  a  similar  manner,  bui 
on  one  litre,  and  omits  the  treatment  with  acetate  of  lead,  as  indeed  did  DragendorfT  in 
his  older  method.  In  the  method  described  by  me  in  my  "  Commercial  Organic  Analyas  " 
(vol.  i.,  page  97),  based  on  a  procees  of  Enders,  one  litre  of  beer  is  employed,  the 
concentrated  liquid  treated  with  alcohol,  the  filtrate  precipitated  with  ether,  and  the 
filtered  liquid  evaporated,  the  residue  redissolved  in  alcohol,  treated  with  water,  and  the 
solution  precipitated  with  acetate  of  lead« 

Several  of  the  writers  on  the  subject  state  that  on  precipitating  a  beer  with  basic 
acetate  of  lead  the  hop-bitter  is  wholly  precipitated,  and  hence,  if  the  concentrated 
filti-ate  still  have  a  bitter  taste,  the  presence  of  some  hop-substitute  is  certain.*  This 
difierence  seemed  to  me  so  important  that  I  have  very  carefully  investigated  it,  and  find 
it  perfectly  in  accordance  with  the  fact.  I  prefer,  however,  to  employ  neutral  acetate  of 
lead  instead  of  the  basic  or  ammoniacal  acetate,  as  the  latter  reagents  are  liable  to 
precipitate  certain  bitter  principles  not  removed  by  the  first.  On  the  other  hand,  the 
hop-bitter  is  very  perfectly  precipitated  by  neutral  lead  acetate,  and  this  statement  is 
eqtially  true  of  an  infusion  of  hops  purposely  prepared  and  of  a  beer  in  which  hope  is 
the  sole  bitter  used ;  but  I  have  some  reason  to  think  that  basic  acetate  of  lead  is 
liable  to  effect  a  less  perfect  separation  of  the  hop-bitter. 

In  attempting  to  improve  these  processes,  I  have  endeavom*ed  to  dispense  with  the 
use  of  alcohol,  and  yet  separate  the  bitter  principles  from  the  sugar  and  other  bodies 
which  disguise  the  bitter  taste  and  interfere  with  application  of  chemical  tests,  and 
find  that  a  very  satisfactory  product  for  further  treatment  can  be  obtained  by  thi 
following  simple  method. 

One  litre  of  the  l»eer  is  evaporated  to  about  300  cc,  and  is  then  precipital 
while  hot  with  a  solution  of  neutral  acetate  of  lead.  The  precipitate  is  filtered  off*,  the 
filtrate  allowed  to  become  oool,  and  any  further  precipitate  is  also  removed.  The  excess 
of  lead  is  then  removed  from  the  filtrate  by  sulphuretted  hydrogen,  and  the  liquid 
filtered  and  further  concentrated  to  about  150  c.c.  I  prefer  sulphuretted  hydrogen  to 
sulphuric  acid  or  a  sulphate,  as  the  lead  sulphide  seems  to  carry  down  a  notable 
quantity  of  colouring  matter. 

The  treatment  with  lead  acetate  removes  all  tannin,  phosphates,  etc.,  and 
hop-regin  and  lupulin  are  also  completdy  precipitated ^  while,  all  or  nearly  all  hop-jtubsiitului 
reniain  in  solution. 

The  next  object  is  to  separate  the  sugar,  dextrin,  and  mineral  constituents  of  the 
beer  as  perfectly  as  possible  from  the  active  principles  of  the  various  hop-substitutefi. 
Instead  of  precipitating  the  carbo-hydrates,  etc,,  by  excess  of  strong  alcohol,  I  prefer 
to  remove  the  bitters  from  the  aqueous  liquid  itself  by  agitation  with  suitabi 
immiscible  solvents. 

The  object  being  to  extract  as  many  active  principles  as  possible  in  the  simpl 
possible  way,  leaving  their  mutual  separation  and  recognition  for  further  consideration 
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•  Ttiis  distinction  between  the  bitter  principles  of  hops  and  hop-eubstitatcs  ia  referred  to  in  th^ 
woik  entitled  "  Chtmittry  applied  to  the  Art»  and  ManufaHurei**  pdited  by  Cha*i.  Vincent,  and  ofte 
described  as  the  '*  New  Edition  of  Muspratt*^  Chemigtry,"    The  process  ia  ako  described  In  Wjrnt 
Blytb'is  w^ork  oo  the  "  Analysis  of  Fm)d,"  and  forms  an  essential  part  of  Enders*  naethod  of  detecting 
bitter  substances,  so  that  there  is  a  very  general  consenfins  of  opinion  as  to  the  value  of  the  teet. 
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I  employ  clilorofonii,  a»  having  the  most  general  solvent  action.  It  aeparates  with 
tolerable  ense  from  the  aqueous  liquid »  and  ehould  be  employed  as  long  as  it  leaves  a 
notably  bitter  residue  on  evajwration.  In  many  of  my  experiments  I  relied  on  the 
tracer  of  lactic  and  other  acids  naturally  present  in  beer  to  produce  the  requisite 
degree  of  acidity,  but  I  am  now  of  opinion  that  the  addition  of  a  little  dilute  sulphuric 
add  ifi  advantageous,  if  not  actually  necessary,  in  some  eases.  The  extraction  with 
chloroform  being  complete,  ether  should  next  be  used,  the  ti-eatment  being  repeated  as  long 
as  any  notably  bitter  principle  is  extracted.  Finally,  the  aqueous  liquid  is  rendered  alkaline 
with  ammonia,  and  agitated  with  chloroform  or  ether- chloroform,  to  extract  any  alkaloids* 
The  following  arrangement  shows  the  behaviour  of  the  more  important  bitter 
neiples  when  the  aqueous  liquid  is  agitated  in  succession  with  chloroform,  ether, 
snd  ammonia  and  ether-chloroform,  I  have  personally  verified  the  behaviour  of  the 
sabstatioes  to  the  names  of  which  asterisks  are  attached. 

L  Extracted  by  chloroform  from  acid  solutions  : — 

Absinthin  (wormwood). 
^Anthemiu  (chamomiles). 

Colchicine  (colchicum),  imperfectly, 
•Colocynthin  (oolocynth,  or  bitter  apple),  imperfectly. 
•Calumbin,  and  probably  some  berberine  (calumba),   bright  yellow,  and 

highly  fluoreecent. 
•Gentipicrin  (gentian),  very  imperfectly. 
•Picric  acid  (artificial),  yellow,  imperfectly. 

Picrotoxin  (cocculus  hulicus)^  with  diirteiilty, 
*Quassiin  (quassia  wood). 

2.  Subsequently  extracted  by  ether  from  acid  solutions  : — 

•Chiratin  (chiretta). 

♦Oolocynthin  (colocynth,  or  bitter  apple). 

•Gentipicrin  (gentian). 

•Picric  acid,  yellow. 

•Picrotoxin  [coceidu-H  ijuiicm). 

3.  Subeequently  extracted  by  ether-chloroform  from  alkaline  solutions  : — 

•Berberine  (calumba  root). 
Colchicine  (colchicum). 

By  evaporating  off  the  solvent,  warming  the  residue  with  a  little  alcohol,  and  then 
ig  water,  solutions  are  obtained,  which  will  be  bitter  if  any  of  the  above  substances 
present.  A  very  small  quantity  of  the  substance  is  required  for  this  test ;  indeed  the 
(uie  of  too  large  an  amount  must  be  carefully  avoided,  or  the  sense  of  taste  wOl  be  found 
to  b©  wholly  paralysed,  for  the  remainder  of  the  day  at  any  rate. 

It  will  be  seen  that  chloroform  or  ether  extracts  from  acidulated  aqueous  liquids 
almost  the  whole  of  the  above  bittei^.  The  subsequent  treatment  with  ether-chloroform 
in  alkaline  solution  is  usually  unnecessary,  as  the  principles  of  calumba  and  cokhtcum 
are  in  part  extracted  by  acid  chloroform.  Seeing  that  the  bitter  principles  of  hops  are 
entirely  precipitated  by  neutral  acetate  of  lead,  tJie  presence  of  some  hop*stihstUu(e  is 
ahioluUl$f  €t*rfain  \f  the  cMoroform  or  ether  rrji^idu^.  has  a  marked  hitter  ta»i€.  This  can  be 
atoifftained  In  the  course  of  a  few  hours,  by  the  simple  method  above  indicated,  and  half 
a  pint  of  the  beer  is  amply  suffi^dent  for  the  purpose. 
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The  presence  of  a  hop-Bubetitute  being  proved  by  tbe  marked  bitter  taste  of  th( 
chloroform  or  ether  extract,  it  will  of  nourse  be  very  desirable  to  ascertain  ite  rmtu] 
and  in  some  important  cases  this  ran,  fortunately,  be  effected  very  satisfactorily, 
others  we  may  ex|)ect  future  investigation  to  afford  the  necessary  assistance. 

I  have  made  special  endeavours  to  ascertain  the  possibility  of  definitely  recognisiJig 
quassia,  which  is  one  of  the  most  important  of  the  hoi>-stib3titutes  actually  employed 
For  this  purpose  I  prepared  quassiin  in  a  moderately  pure  state  by  exhausting  quassia 
wood  with  hot  water,  and  treating  the  decoction  with  acetate  of  lead  and  chloroform^  in 
the  manner  recommended  for  beer.  The  quassiin  was  obtained  with  some  diifi^^ulty 
in  A  distinctly  crystalline  state,  and  otherwise  it  presented  a  close  general  resembl&zicd 
to  the  description  of  it  given  by  other  observers.  The  following  characters  and  teett 
were  specially  verified. 


1 


Quassiin  is  intensely  and  persistently  bitter,  spanngly  soluble  in  cold  water,  mor^^ 

best  solvent  is  chloroform*  whicU^ 


Its 


readily  in  hot,  and   easily  soluble  in   alcohol 
extracts  it  readily  from  acidulated  solutions* 

An  aqueous  solution  of  quassiin  does  not  reduce  Fehling's  solution,  or  ammonio- 
nitrate  of  silver.  The  soEd  substance  gives  no  coloration  (or  merely  yellow)  when 
treated  with  strong  sulphuric  acid,  or  with  nitric  acid  of  1-25  sp.  gr. ;  nor  is  any  colour 
produced  on  warming.  These  four  negative  reactions  are  important;  for  picrotoxin,^^ 
reduces  Fehling's  solution,  and  gives  an  orange-red  colour  with  sulphuric  acid ;  gentipu^^ 
crin  and  Tuenyanthin  reduce  am  mo  nio -nit  rate  of  silver,  and  the  former  gives  a  red 
colour,  and  the  latter  a  yellowish-brown,  changing  to  violet-red  when  warmed  with  sul- 
phuric  acid  ;  and  other  bitters  mostly  give  more  or  less  characteristic  reactions. 

A  solution  of  quassiin  gives  a  white  precipitate  with  tannin.  The  reaction  is  used^f 
by  Christensen,  OUveri,  and  others  to  isolate  quassiin  from  its  solutions,  and  by  Enders  ta^B 
separate  it  from  picrotoxin.  In  my  hands  the  reaction  has  not  proved  satisfactory.  The 
liquid  is  very  difficult  to  filter,  and  the  fiJtrate  still  retains  an  intensely  bitter  ta^te, 
ahowing  that  the  precipitation  is  very  incomplete.  As  an  analytical  method  the  reaction 
is  useless,  but  it  is  of  some  value  as  a  qualitative  test.*  The  test  must  be  made  in  a  (X>ld 
solution. 

Quassiin  gives  a  brown  coloration  with  ferric  chloride.  The  reaction  is  beet  obserred 
by  moisteniog  a  quassiin  residue  in  porcelain  with  a  few  drops  of  a  weak  alcoholic  solution 
of  ferric  chloride,  and  applying  a  gentle  heat.  A  fine  mahogany-brown  coloration  is 
produced. 

The  most  delicate  and  characteristic  test  for  quassiin  is  baaed  on  an  observation 
Christensen.     On    treating  quassiin  with  bromine  a  derivative  is  obtained,   which 
stated  to  be  more  bitter  than  the  original  nubetance.     On  adding  caustic  soda  the  bii 
taste  is  said  to  be  destroyed,  but  a  product  of  a  line  yellow  colour  is  obtain e<L     I  am 
unable  to  confirm  the  destruction  of  the  bitter  taste,  at  least  entirely,  but  the  coloration 
i.s  marked  and  characteristic. 

The  following  is  the  best  way  of  applying  the  test.     The  substance  to  be  tested  li 
quassiin  is  dissolved  in  a  little  chloroform,  or  if  a  liquid  is  agitated  with  chloroform, 

*  PosBibl;  more  complete  precipUation  of  quaBslin  bj  taanin  could  bo  effected  In  an  aloohoU^ 
Mlulion. 
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and  the  aqueous  layer  separated.  The  chloroformic  solution  is  then  treated  with  bromine 
water  until  the  yellow  colour  remains  after  agitation,  showing  that  the  bromine  hag  been 
used  in  slight  excess.  The  aqueous  liquid  is  then  removed  (or  if  small  in  volume  may 
be  neglect^),  and  the  chloroform  agitated  with  ammonia.  This  produces  immediate 
doetniction  of  the  colour  due  to  the  bromine,  and  if  quassiin  he  absent  both  the 
chloroform  and  ammoniacal  liquid  will  be  colourlee^  In  presence  of  quassiin  the  ammonia 
will  be  coloured  a  bright  yellow. 

The  chloroform-residues  from  camomiles,  calumba,  colocyntb,  cocculus,  and  chiretta 
do  not  give  any  similar  reactions  with  bromine  and  ammonia.  The  ether-residue  from 
ehiretta  givee  a  straw-yellow  coloration  gradually  changing  to  a  dull  purplish -browns  but 
the  fact  that  no  such  reaction  is  yielded  by  the  chloroform  solution  of  the  drug  renders 
ronftt&ion  with  quassia  impossible.  Picric  acid  yields  a  solution  in  chloroform  which  is  but 
htly  coloured  compared  with  the  deep  yellow  liquid  produced  on  subsequent  agitation 
th  ammonia ;  but  if  its  presence  be  suspected  it  can  be  readily  and  completely  removed  by 
agitating  tlie  chloroformic  solution  with  soda  or  ammonia,  and  separating  the  alkaline 
liqciid  before  employing  bromine. 

With  a  view  of  ascertaining  how  far  the  foregoing  reactions  of  quassiin  were  likely 
ti>  be  of  servioe  in  practice,  I  added  to  one  litre  of  a  mild  beer,  which  had  been  previously 
proved  to  yield  no  bitter  principle  to  chloroform  after  treatment  with  acetate  of  lead, 
atxffident  infusion  of  quassia  to  make  a  perceptible  diflerenee  in  the  flavour.  The  liquid  was 
concentrated,  precipitated  with  neutral  lead  acetate,  the  filtrate  treated  with  sulphuretted 
hydrogen,  and  the  refiltered  liquid  further  concentrated  and  agitated  with  chloroform. 
On  evaporating  the  chloroform  a  residue  was  obtained  which  had  an  intensely  bitter 
tiiflte,  and  yielded  a  solution  which  gave  a  white  precipitate  with  tannin,  but  did  not 
reduce  ammonio  nitrate  of  silver.  The  residue  gave  no  colour  on  warming  with  con- 
centrated sulphuric  acid,  but  gave  a  well-developed  mahogany-brown  colour  with  ferric 
chloride.     By  the  bromine  and  ammonia  test  it  gave  a  strong  yellow  coloration. 

The  amount  of  residue  obtained  would  have  suMced  to  obtain  all  these  reactions 
several  times,  so  that  it  may  be  considered  established  that  quassia  can  he  dtUcied  with 
etrtainty  and/aciUttf  in  a  moderate  quantity  of  Iter  containing  if. 

The  employment  of  ehiretta  as  a  hop -substitute  has  been  repeatedly  recorded  by  pre- 
vious observers^  but  no  tests  are  given  for  it  by  Dragendorff  or  others  who  have  worked 
on  th©  subject,  1  found  it  in  quantity  in  two  hop-substitutes  I  recently  examined,  and 
fuspect  its  presence  in  a  third.  Tbe  active  principle  (chiratin,  Cg-H^^Ois)  is  intensely 
bitter,  sparingly  soluble  in  cold  water,  rather  more  so  in  hot,  and  is  readily  dissolved  by 
ftlcohol  and  ether,  the  latter  solvent  readily  removing  it  from  its  aqueous  solution. 
On  the  other  hand,  chloroform  removes  but  little  bitter  principle  from  an  aqueous  infusion 
of  ehiretta.  Chiratin  is  a  neutral  substance,  decomposed  by  dilute  adds  into  ophelic  acid 
Mid  chiratogenin.  It  does  not  reduce  Fehling*s  solution,  gives  a  copious  precipitate 
with  tannin,  and  is  not  precipit-ated  by  neutral  lead  acetate.  The  reaction  of  the  ether- 
residue  from  infusion  of  ehiretta  with  bromine  and  ammonia  has  already  been  described. 

It  18  evident  that  our  knowledge  of  the  chemistry  of  the  vegetable  bitters  avail- 
iibki  as  hop-substitutes  is  very  incomplete,  and  it  is  only  by  its  further  study  we  can 
hopt)  to  fully  tioWe  the  problem  of  their  detection  in  beer.     But  I  believe  we  can  already 
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distmguiflh  with  certainty  and  facility  between  "  hops  **  and  "  not  hops,"  and  that  ought 
to  snMoe  in  many  caseSt     When  we  examine  butter  we  are  content  to  define  thefl 
adnuxture  as  "  foreign  fat/'  and  we  make  no  attempt  to  specify  the  exact  nature  or 
origin  of  the  foreign  fat  employed.     I  submit  that  wo  are  fully  able  to  take  a  similar 
position  with  respect  to  hops  and  hop -substitutes* 


I 


NOTE  ON  THE  COMrOSITION  OF  SOME  PREPARATIONS  SOLD  AS  HOP- 
SUBSTITUTES. 
By  a.  H,  Allex  and  W.  Chattaway. 
J^ead  at  the  Meeting^  May^  1887* 
The  detection  of  hop-substitutes  in  beer  is  so  intimately  connected  with  the  question  of 
the  nature  of  the  hop-substitutes  actually  employedj  that  we  have  thought  it  of  imports 
anee  to  examine  some  of  those  preparations  most  extensively  advertised.     We  have  beenj 
struck  with   the  great  difTerence    in    the   price   and    the  physical  appearance  of   the| 
advertised  hop-substitutes »     Time  has  not  allowed  us  to  make  so  full  an  examination 
the  cliief  advertised  preparations  as  we  could  have  wished,  but  the  following  observations^ 
will  be  of  interest. 

In   sample  A,  by  examination   with    a   lens,    quassia,    chiretta,    and   hops   were 
recognised  withoob  difficulty.     There  was  also  present  a  seed  not  unKke  that  from  a^J 
cruciferous  plant,  the  exact  nature  of  which  was  not  identified.  H 

Sample  B  was  of  a  very  extraordinary  character.  It  consisted  largely  of  rosin 
mixed  with  catechu  or  cutch,  or  some  closely  analogous  tannin  extract.  Considerable 
quantities  of  fish-gelatin  and  chiretta  were  also  present^  and  sodium  sulphite  was 
detected  in  addition.  Whatever  may  be  the  value  of  fish-gelatin,  sodium  sulphitej  and 
tannin,  in  the  manufacture  of  beer,  they  can  hardly  be  legitimately  termed  "hop- 
substitutes."  The  object  of  adding  rosin  is  not  very  apparent ;  possibly  it  may  have 
been  an  attempt  to  replace  hop-resio,  in  which  cage  truly  a  little  knowledge  is  a  dangerouj^ 
thing.  The  p^roportions  of  the  several  constituents  of  this  sample  may  be  inferred  from] 
the  fallowing  statement  of  the  results  of  its  treatment  by  solvents,  etc. : — 

Moisture,  driven  ofi"  at  lOO^C.  . .  . .  , .  , .        8*5  per  cent. 

Ether  extract,  consisting  of  nearly  pure  cohphonit     . .  , .      36'3    „       „ 

Alcoholic  extract,  chiefly  tannin  and  other  constituents  of  cutcli  16'G    «,       ,, 
Aqueous  extract  .  ,  . .  .  .  .  *  . .  . .      27*3    „      „ 

Insoluble  matter  (by  difference)  ..  ..  ..  ..      11-3    „      ,» 


100^0 


Ash        . .  . .  , .      TOO  per  cent. 

We  have  examined  the  other  famplee  of  advertised  hop-substitutes  less  completely*. 
Quassia  was  distinctly  recognised  in   the  decoctions  of  two,  and  other  bitter  substanc 
were  also  present.     No  picric  acid   or  calumba  was  present  in  any  case.     Pyrethniu 
("  Persian  insect  powder  ")  was  almost  certainly  a  constituent  of  one  preparation. 

A  curious  difference  is  observable  in  the  prices  charged  by  the  manufacfcurers  of 
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the  advertised  hop-substitiiteB.  Thus  the  equivalent  of  IG  lbs,  of  hope  was  3a.,  Is.,  4«,, 
48,  2d.,  and  9d.  respectively.  8o  far  as  we  can  jud<je  from  the  extent  of  our  examiDa- 
tioti,  the  quality  and  suitability  of  the  advertii^ed  hop- substitutes  for  their  intended 
purpo^  is  by  no  means  to  be  gauged  by  the  relative  amounts  charged  for  them. 

With  regard  to  the  alleged  injurious  character  of  hop  substitutes  we  are  not  in  a  posi- 
tion to  offer  any  personal  opinion.  Picrotoxin,  the  active  principle  of  cocmdtis  indicust  we  all 
know  to  have  marked  poisonous  properties,  and  we  tshould  probably  agree  in  regarding 
picric  acid  as  an  objectionable  addition  to  beer.  It  is  within  our  knowledge  that  picric 
add  formed  an  ingredient  of  a  well-known  hop-substitute  some  years  since.  Of  course, 
its  detection  in  beer  presents  no  difficulty.  There  is  no  recent  authentic  record  of  the 
use  of  picrotoxin  in  beer,  btit  there  are  some  cunous  facts  which  go  in  that  direction. 
There  is  no  legitimate  use  for  cocadua  indicua  in  the  arts  or  medicine,*  and  we  are  not 
aware  of  its  receiving  any  application  as  a  poison  for  the  lower  animals,  except  by  fish 
poachers.  According  to  Dragendorff,  who  was  formerly  chemist  to  the  St,  Petersburgh 
police,  coccuiua  indtcug  has  been  largely  used  for  adulterating  beer  in  Russia,  and  brewers 
hare  been  frequently  fined  for  the  practice  and  the  beer  confiscated,  Schubert,  of 
Wurzburg,  has  stated  that  Bavarian  beer  has  been  often  adulterated  with  cocctdui 
indiCfu,  We  find  the  statement  that  in  a  discussion  in  the  House  of  Commons  (date 
not  stated)  Lord  E.  Cecil  said  that  the  quantity  of  cocculus  htdicua  imported  into 
England  in  1857  amounted  to  68  cwt. ;  in  1867,  the  quantity  had  increased  to  689  cwtj 
and  "last  year,**  tliat  it  amounted  to  1064  cwt.  These  amounts  are  not  large,  and  may 
posBi}>Iy  have  received  some  legitimate  application,  but  the  greater  part  was  probably 
re*shipped. 

As  to  quassia,  there  seems  to  be  a  general  opinion  in  its  favour  as  one  of  the  least 
objectionable  of  hop-substitutes.  Systematic  experiments  with  quassiin  are,  however, 
alinoet  wanting,  except  those  of  Campardon,  referred  to  in  the  following  extract  from 
page  1264  of  the  "  National  Dispensatory,'*  by  Stilld  and  Maisch  :— 

"  Quassia  is  fatal  to  flies,  and  is  sometimes  used  to  preserve  botanical  collections 
from  the  ravages  of  insects.  Rabbits  and  dogs  have  been  killed  by  a  concentrated 
prepiaration  of  the  drug,  the  latter  even  by  its  application  to  the  raw  skin,  and  when  its 
efiecte  were  not  fatal  it  produced  a  pai'tial  paralysis  of  the  limbs.  Its  bitter  taste  is 
more  intense  than  that  of  most  other  stomachic  tonics ;  like  them,  it  excites  the  appetite 
for  food  and  quickens  digestion,  but  if  too  long  continued  it  produces  derangement  of 
the  stomach.  Quassia  may  exhibit  poisonous  qualities,  as  in  the  following  case  : — A 
fX)ncentrat6d  infusion  of  the  drug  was  by  mistake  given  in  enema  to  a  child  four  years 
old.  Within  an  hour  the  child  became  unconscious  and  collapsed,  the  head  was  thrown 
back  and  the  pupils  were  contmcted,  the  respiration  was  inaudible,  and  the  pulse  could 
not  be  felt.  It  was  restored  by  alcohol,  ether » and  ammonia  [Medical  Record^  xviii.  404), 
The  following  e-onclusions  were  reached  by  Campardon  in  regard  to  quassiin — crystallised 
and  amorphous  {Hull,  dc  Thlr,  ciii,  385).  In  moderate  doses  it  increases  the  secretion  of 
the  aalivB,  the  bile,  the  urine,  and  perhaps  of  the  milk.  It  stimulates  the  excretory 
dooto  of  the  several  organs  producing  these  secretions.  In  appropriate  cases  of  sickness 
il  qiiiekens  the  appetite,  renews  the  strength,  facilitates  the  excretions,  renders  defecation 
*  It  is  an  ingredient  of  an  ointment  which  AndB  a  veiy  limited  use. 
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eesier,  and  hastens  the  expuLsion  of  renal  and  biliary  calculi.  Its  toxical  actioil 
resembles  that  of  the  convulsing  poiBons.  2|  gnuna  (gm.  0-15)  of  amorphous,  or  J  grmii 
(gm.  0'015)  of  crystallised  quassiin  will  occasion  the  following  symptoms: — A  burning  in 
the  throat  and  a^sopbaguB,  and  a  sense  of  constriction  in  the  former ;  frontal  headacbQ  i 
epigastric  weight  and  pain  ;  nausea,  vertigo,  confused  vision,  extreme  restlessnees  and 
feveriah  impatience ;  unsteadiness  of  mind  ;  frequent  urination,  loose  stools,  and  voml 
ting  ;  cramps  and  spasms  in  the  muscles  of  the  lower  limbs.** 

Considering  the  small  proportion  of  quassiin  which  is  required  to  impart  a  bitte 
taste  to  beer,  it  is  questionable  if  it  would  ever  be  taken  in  practice  in  sufficient  quantit 
to  produce  toxic  effects. 

We  have  ascertained  by  experiment  that  a  solution  of  1  part  of  crystallised  qua 
in  500,000  parts  of  water  has  a  strong  and  persistent  bitter  taste. 
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DiscTJSSioy. 

Dr.  Adams  said  that  he  worked  on  the  question  of  hop-subatitutes  some  ten  or 
twelve  years  ago,  and  he  found  no  difficulty  in  distinguishing  between  the  bitter  of  hop 
and  the  substitutes  used  for  it.  The  method  he  found  most  useful  was  the  precipitation  b; 
sub-acetate  of  lead,  and  there  was  no  difficulty  at  all  with  the  ordinary  bitters  such 
quassia,  calumbaf  gentian^  ehlretta,  and  wormwood,  all  remaining  in  solution,  whilst  the 
bitter  of  hop,  and  also  the  bitter  of  the  camomile,  which  behaves  like  the  hop,  goes  down 
and  leaves  the  solution  bitterless.  He  bad  specimens  of  all  the  hop-substitutes  in  use  in 
England  at  that  time,  and  without  a  single  exception  the  solution  remained  bitter  after 
treatment  with  the  sub-acetate  of  lead. 

After  having  separated  the  filtrate  and  evaporated  it  down^  there  was  no  difficulty 
in  detecting  the  bitter;  but  he  did  not  think  there  was  any  poesibility  of  distinguishing 
between  the  individual  bitters,  considering  the  minute  quantity  present,  and  one  cotild 
only  positively  say  there  was  another  bitter  present  besides  that  of  the  hop. 

Br.  Muter  said  that,  with  regard  to  the  question  of  the  detection  of  bitters  in  beer, 
he  would  say  at  once  that  he  did  not  quite  share  the  President's  views  ns  to  there  being 
no  difficulty  in  detecting  and  identifying  them.     It  was  a  subject  that  he  had  worked 
at  in  former  years  in  connection   with   his  book  on   Maierm  Medica,     He  had  made 
numerous  experiments  himself,  and  he  had  repeated  many  of  the  published  experiment^y^f 
and  be  could  prognosticate   that,  as  the  President  went  along,  he  would  meet  with'^ 
several  published  reactions,  which  wei^  partially  incorrect  and  perfectly  misleading* 
Although  a  few  bitters  would  be  found  to  be  comparatively  easy  of  detection — quassia, 
for  instance,  wajs  a  bitter  which  spoke  very  much  for  itself — many  of  them  were,  to 
great  extent,  involved  in  difficulty  and  obscurity  at   the  present  time.     There  was  w 
branch  of  chemistry  that  so  much  undesirable  matter  had  been  published  about  as  thai 
relating  to  Mutrria  Aft'dica^  and  many  of  the  older  researches  were  incorrrect.     N 
doubt    one     cause    of    this   was    that    nowadays    they    had    much     better    analytical 
appliances  than  the  men  who  made  these  experiments.      He    did   not  for  a  momeni 
mean  to  say  that  they  were  now  cleverer   than  past  observers,  but  for  instance,  they 
could  not  wash  lead  and  other  similar  intractable  precipitates  in  former  days  as  one 
could  now  do  by  the  aid  of  the  filter  pump,  and  the  colour  reactions  for  more  than  one 
proximate  principle,  which  were  given  in  books,  were  really  not  due  to  the  principle  at  aF 
but  to  the  traces  of  reagents  and  other  matters  that  remained  with  them  owing  t 
the  imperfect  washing,  w^hich  was  almost  certain  to  occur  before  the  days  of  filter  pum 
He  was  afraid  that  until  the  President,  and  others  who  might  take  the  subject  u 
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had  bad  time  to  work  it  out  by  the  aid  of  modern  appliances,  it  would  be  going  too  far 
to  say  they  could  swear  po&itively  that  a  sample  contained  no  hop-subBtitute. 

Mr.  Allbk  said  he  thought  they  could  tell  whether  it  contained  hops  or  a  substitute 
for  hope. 

I>r,  MuT£B  said  then  in  that  case  how  would  they  get  on  in  cross-examination,  seeinj 
that  they  could  not  name  the  substitute  ?  He  did  not  remember  how  he  tirst  became 
acquainted  with  the  lead  process,  but  he  believed  that  he  could  put  his  hands  on  it  now. 
It  mu&t  be  quite  thirteen  or  fourteen  years  ago  since  it  was  Erst  published.  Immediately 
it  was  brought  out  he  had  made  experiments  upon  it,  working  on  large  quantities. 
Since  that  there  had  really  been  no  other  process  that  he  knew  of.  He  himself  had 
used  a  process  very  similar  to  that  mentioned ,  viz.,  precipitation  with  sub-acetate  of  lead, 
fiypboning  off  the  clear  liquor  after  settlement,  removing  the  excess  of  lead  from  this 
liquid,  concentrating  and  tasting,  and  then  extracting  with  immiscible  solvents. 

kNow  came  a  dilhculty  which  shook  his  faith  in  his  powers  as  an  analyst  as  regards 
substitutes.  He  had  always  believed  in  the  process — from  practising  upon  beer 
L  various  added  bitters — until  some  time  ago  he  got  a  beer  which  he  was  privately 
red  by  the  maker  to  have  no  bitter  other  than  hops.  This  sample  he  put  through 
the  process,  and  he  got  a  bitter  out  of  that  beer  with  chloroform  after  lead.  He  worked 
on  a  fairly  large  quantity,  but  the  process  here  showed  bitters  other  than  hop^  although 
be  was  assured  that  the  sample  represented  as  pure  a  beer  as  could  possibly  be  obtained. 
Another  difficulty  was  the  quantity  they  might  have  to  work  on.  Supposing  an 
inspector  brought  them  one-half  or  one-third  of  a  pint,  whei'e  was  the  process  they 
oould  use  1  He  had  put  bitters  in  the  beer  and  worked  on  such  quantities  and  failed  to 
find  them.  In  a  case  he  knew  of  f^ome  time  ago,  there  was  some  difficulty  about  some 
strychnine  that  was  put  in  beer ;  he  was  aware  of  the  very  small  quantity  that  had  been 
put  in  because  the  chemist  who  had  been  stupid  enough  to  lend  himself  to  such  a 
transaction  had  informed  him  of  it.  He  made  up  some  beer  and  divided  it  into  two 
portions  ;  tried  for  extraneous  bitters  in  one  portion  by  the  regular  beer  way  and  there 
was  not  a  sign  of  it ;  he  then  tried  the  other  portion  with  a  special  toxicological  process 
for  strychnine  and  found  it.  He  had,  even  then,  to  use  eight  ounces  of  the  beer  for 
this  purpose,  to  get  a  really  satisfactory  ordinary  reaction.  In  the  present  state  of 
chemical  knowledge,  it  would  not  be,  in  his  opinion,  safe  to  mj  they  could  detect  any 
amount  of  added  bitters  to  beer,  however  small,  and  go  to  the  length  of  naming  those 
bitters  on  the  quantity  they  would  have  usually  brought  to  them  by  an  inspector. 
^■Kth  a  gallon  of  beer  and  an  unlimited  fee  covering  many  days'  work,  they  might,  how- 
^Hpr,  be  able  to  do  something  satisfactory  towai'ds  it. 

^f     Dr.  DupjiE  said  he  wished  to  protest  strongly  against  the  idea  that  a  pubhe  analyst 
was  always  bound  to  make  an  analysis  on  only  a  few  ounces  of  beer.     He  ought  to  have 
h  a  quantity  as  would  enable  him  to  certify  the  result  with  moral  certainty.     In  his 
rict  he  had  only  to  write  and  got  any  quantity  he  wished   for.     Ko  pubUc  analyst 
requested  to  make  an  analysis  with  a  quantity  which  he  himself  believed  to  be 
inadequate,  and  if  any  private  person  brings  an  insufficient  quantity  it  is  the 
.'s  plain  duty  to  tell  him  so.     As  to  strychnine,  he  might  point  out  a  case  which 
occurred  to  him  some  years  ago*     A  man,  who  had  been  wounded  in  India  some  time 
before,  drank  a  glass  of  beer ;  he  felt  ill  directly  after,  and  went  to  a  doctor,  at  whofle 
bouae  he  had  several  tetanic  convulsions.     All  he  (Dr.  Bupre)  had  to  examine  was  the 
handkerchief  with  which  the  man  had  wiped  his  mouth,  and  the  question  was,  had  any 
e  been  in  the  })eer  or  not  ?     He  cut  out  »ome  spots  which  looked  like  dried 
and  worked  upon  them  by  the  usual  toxicological  methods,  but  failed  to  detect 


strycbnine.     He   next  added  a   minute   fragment  of  bichromate  to  a  portion  of  thi 
suspected  extract,  and  carefully  evaporated  it  on  a  microscope  slide,  and  finally,  wliiM 
looking  at  it  with  a  1-inch  power,  he  added  a  drop  of  sulphtmc  acid,  and  the  strychnio 
came  out  most  beautifully.     Referring  to  the  microscope,  Dr.  Duprc  said  that  he  wa 
afraid  chemists,  as  chemists,  were  not  in  the  habit  of  using  it  as  much  as  they  ought. 

Bb.  Mutbr,  in  reference  to  Dn  Dupr^'s  remarks,  begged  permission  of  the  chair  i 
say  that  if  the  majoi-ity  of  public  analysts  acted  in  the  way  indicated  by  him,  the 
would  find  themselves  in  very  bad  odour  with  the  local  authorities.  If  an  inspector  we 
told  to  always  buy  a  gallon  or  two  of  beer,  instead  of  the  usual  pint  or  quart,  he  would  reply 
that  the  vendor  would  at  once  suspect  himi  and  declare  the  article,  and  so  the  purchase  would 
be  rendered  nugatory  for  the  purposes  of  the  Act,  and  the  money  of  the  public  wasted.  As 
regards  the  apphcation  of  delicate  and  tedious  toxicological  processes  to  beer  in  every 
case,  there  would  then  have  to  be  a  revision  of  the  fee  of  10s.  6d.  per  analysis  laid  down  by 
the  Act.  It  was  one  thing  to  analyse  directly  for  a  specifically  suspected  poison,  and  quite 
another  matter  to  generally  examine  an  article  for  adulteration  for  10s.  6d. 

Mr.  Sal  AM  ON  said  that  he  should  like  to  hear  some  views  about  the  varying  extractive 
influences  of  different  brewing-w^t-ers  upon  hops.  It  was  well  known,  for  instance,  that 
waters  containing  sulphate  of  soda  had  a  diilerent  influence  to  waters  containing  sulphate 
of  lime,  and  he  thought  it  would  be  well  for  them,  before  dogmatising  upon  what  would 
be  a  public  question  (beciuse  analysts  would  be  called  upon  to  distinguish  these  bitters), 
to  ascertain,  if  poamble,  whether  the  varying  salts  in  waters  did  exercise  any  influence 
upon  the  bitter  itself.  It  might  not  be  improbable  that  the  case  which  Dr.  Muter  had 
mentioned  fell  within  that  category,  and  that  it  was  an  altogether  diflerent  bitter 
which  was  exti-acted  by  the  two  waters. 

With  reference  to  the  question  of  tannin,  he  might  state,  with  accuracy,  that  not 
only  had  he  to  analyse  a  number  of  products  coming  fi-om  brewers,  but  he  also  had  to  go  to 
the  breweries  and  actually  inspect  the  beer  in  process  of  manufacture. 

In  the  year  of  the  hop  famine  (1882)  no  doubt  hop-substitutes  were  used  to  alarg© 
extent,  but  at  present  he  did  not  know  of  a  single  brewery  that  used  them,  and  it  would 
be  idle  for  them  to  do  so  with  hops  at  the  price  at  which  they  now  were,  but  what  they 
did  use  in  a  good  many  instances  was  tannin.  He  knew  of  some  breweries  where  they 
used  the  most  expensive  hops  they  could  buy  5  and  yet,  in  producing  a  beer  full  flavoured^ 
round  on  the  palate,  and  low  in  alcohol,  and  in  order  to  get  the  nitrogenous  matter  ouij^ 
of  the  beer,  he  had  known  extract  of  cutch,  or  catechu,  to  be  used,  for  the  purpose 
precipitating  the  nitrogenous  or  albuminous  matter,  but  that  could  not  be  termed  a 
hop-substitute. 

Another  point  they  must  bear  in  mind ;  he  did  not  want  to  take  a  political  side  on 
the  question  at  such  a  meeting,  but  the  low  price  of  hops  was  not  produced  by  hop- 
substitutes,  but  by  competition  from  abroad. 

There  was  a  geneml  opinion  among  brewers,  which  was  borne  out  by  l>r.  Graham, 
that  hops  had  more  to  do  with  the  drowsiness  produced  by  beer  drinking  than  alcohol, 
and  there  was  consequently  a  tendency  to  reduce  the  amount  of  hops  which  they  used^ 
and  to  do  that  they  sometimes  used  the  cutch  to  which  he  had  alluded. 

In  his  opinion,  this  was  rather  a  question  as  between  brewers  and  hop-growers. 
the  brewers  cared  to  come  to  a  compromise  with  the  growers — if  the  brewers  like 
say  they  will  help  their  friends,  the  hop-farmers,  then  by  alt  means  let  them  do  so. 

They  should   be  very  careful  in  trying  to  compel   brewers   to  use  hope,  whethe 
they  liked  it  or  not.     It  would  be  absolutely  impossible  for  thorn,  as  a  body  of  chemic 
analysts,  to  prove  that  these  hop-substitutes  were  more  injurious  than  the  hop  itselfj 
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Medical  men  woiild  saj  that  all  these  hop-bitters  were  less  injurious  to  the  system  than 
the  hop-bitter  Itself.  It  was  evident  from  the  present  state  of  their  knowledge  that  hop- 
Btibstitutes  are  little  used,  and  if  u^ed  at  all  are  harmless  in  beer,  and  he  would 
recommend  that  the  question  should  be  threshed  out  as  between  the  brewers  and  the 
hop-growers. 

Mr*  R.  NoETON,  M,P.  for  Tunlmdge,  as  a  visitor,  expressed  the  great  pleasure  it 
had  afibrded  him  to  be  present,  and,  in  reference  to  Hr.  Balamon's  last  remarks,  said  that 
was  not  the  position  which  was  being  taken  up  by  the  counties  of  Kent  and  Sussex. 
They  felt  that  for  a  long  time  they  were  getting  beer  bittered  with  hops,  but  that  now 
substitutes  were  used  when  hops  were  dear. 

The  generality  of  the  public  were  under  the  impression  that  the  beer  was  bittered 
with  hops.  It  might  be  right  or  wrong,  but  at  any  rate  they  were  under  that  impression, 
and  in  accordance  with  the  Act  the  article  should  be  supplied  as  demanded  by  the 
purchaser. 

lie  wished  that  when  a  man  went  into  a  public-house,  he  should  know  whether  the 
beer  was  bittered  with  hops  or  quassia ;  that  was  the  point.  He  had  listened  with 
great  pleasure  to  the  debate  there  that  night. 

He,  now,  understood,  first,  that  it  was  possible  to  say  whether  there  was  any  other 
iogziedient  than  the  hop  present,  and  secondly,  if  so,  whether  that  ingredient  was 
qttassia  or  not. 

They  would  now  be  in  a  position  to  take  half  a  gallon  of  beer  from  any  brewery, 
and  say,  "  This  is  not  bittered  with  hops."  That  was  the  main  thing  they  had  been  con- 
tending for — they  did  not  care  whether  analysts  were  able  to  say  what  the  bitter  was, 
whether  camomile  or  gentian.  They  had  reason  to  know  that  quassia  has  been  very 
largely  used. 

Analysts  could  help  him  and  his  frienda  to  that  extent,  if  they  were  unable  to  come 
to  the  friendly  compromise  with  the  brewers  which  they  were  trying  for.  There  wer6 
three  or  four  millions  of  capital  embarked  in  the  hop  industry,  and  they  desired  to  know 
whether  hops  were  wanted  or  not.  If  every  time  hops  were  over  a  certain  low  standard 
of  ralue  the  brewers  were  to  use  substitutes,  it  was  obvious  that  a  crop  which  cost  ^40 
an  acre  to  produce,  could  not  be  continued  under  these  conditions. 

Mr.  Allen,  in  reply  :  If  he  had  an  insufficient  quantity  of  any  sample,  he  certified 
that  the  quantity  was  insufficient  for  him  to  form  an  opinion.  1 

He  understood  Mr.  Norton  to  consider  it  of  great  importance  that  they  should  be 
able  to  distinguish  between  '*  hops  ''  on  the  one  side,  and  "  not  hops  '^  on  the  other  ; 
this  he  believed  could  be  done  with  certainty,  ease,  and  on  a  very  moderate  quantity  of 
been  As  to  the  identification  of  the  various  hop-substitutes,  he  did  not  profess  to  be 
able  to  distiDguish  all,  but  he  thought  he  could  already  positively  recognise  calumba, 
qnaaida,  colocynth,  and  some  other  bitters,  including  picric  acid  and  picrotoxin,  and  if  the 
matter  became  important  he  believed  in  a  year  or  two  public  analysts  would  have 
devised  methods  for  the  detection  of  the  other  bitters,  just  as  they  had  conquered  other 
aoalytical  difficulties  when  the  occasion  arose. 

With  butter  they  did  not  say  with  what  fat  it  was  mixed,  but  simply  that  it 
<XMit4ined  foreign  fat ;  and  they  could  do  similarly  with  beer — -that  is,  certify  that  it  was 
beer ;  it  contained  a  foreign  bitter.  As  to  tannin  he  would  not  admit  that  it  was  a  ^ 
hitter ;  it  was  an  astringent,  and  if  used  in  excess  would  simply  make  the  beer  nasty. 
It  was  not  a  hopsubgtitute ;  then  why  should  it  be  used  as  an  ingredient  of  a  hop- 
lol^tuteT  It  juat  showed  that  those  gentlemen  who  were  buying  hop -substitutes  did 
not  get  what  they  expected. 
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REMARKS    ON    THE    SO  CALLED    ADULTEKATION  OF    BEEK,  AND   ON 
THE  "BEER    ADULTERATIONS/'  AND  •* BUTTER    SUBSTITUTES''  BILLl 

By  Otto  Hebtjeb* 
(^Eead  at  ike  Meeting^  May^  1887*) 
In  consequence  of  tlie  numerous  prosecutionB  whick  have  lately  been  instituted  by  the 
Inland  Revenue  Authorities,  and  which  have  resulted  in  convictions  of  London  publicana 
and  the  infliction  of  heavy  £ties  for  selling  watered  beer,  many  public  analysts  have 
received  communications  from  the  Authorities  appointing  them,  requesting  explanations 
of  their  inactivity  in  a  matter  which  is,  both  m  Parliament  and  out  of  it^  exciting  a  great 
deal  of  attention.  Public  analysts  have  hitherto  been  regarded  as  the  custodiani^  of  the 
purity  of  all  articles  used  for  food  or  drink  by  man,  and  with  them  only  rested  the 
power  to  issue  certificates  of  purity  or  of  adulteration  of  legal  value.  The  public,  there- 
fore, and  the  authorities  appointing  public  analysts,  are  naturally^surprised  to  see  that  in 
BO  important  a  matter  as  the  control  of  the  beer  supply,  the  public  analyst  has  been 
entirely  supplanted  by  the  Revenue  oflioer,  and  the  more  so  because  the  watering  of  beer 
is  not  a  question  which  in  any  way  touches  the  Inland  Revenue,  Under  the  Inland  Revenue 
Act,  1880,  the  excise  duty  on  beer  is  calculated  as  follows :  — Upon  every  thirty-six 
gallons  of  worts  of  specific  gravity  of  1057,  the  duty  of  six  shillings  and  three  pence 
(less  6  per  cent,  for  waste)  is  levied,  and  so  on  in  proportion  for  any  difference  in 
quantity  or  gravity — that  is  to  say,  the  brewer  has  to  pay  for  each  barrel 
an  original  gravity  of  1057  six  and  three  pence,  but  for  each  barrel  of  1028 
only  three  and  one  penny  half  penny.  He  can  brew  strong  or  thin,  as  he  pleaeeSi' 
without  limit,  provided  he  pays  for  each  degree  of  gravity  per  barrel  1-316 
pence.  It  cannot,  therefore,  be  of  any  detriment  to  the  R^^enue  if  the  publican 
reduces  the  strength  of  the  beer  by  the  addition  of  water,  the  duty  on  the  gravity 
having  been  paid.  The  brewer  commits  no  offence  .by  adding  water  to  his  mash-tub 
in  unHmited  amount.  How  is  it  that  the  publican  is  held  to  offend  grievously  by  doinj 
that  which  is  permitted  to  the  brewer  ?  It  might  be  said  that,  in  making,  say,  foi 
barrels  of  brewery  beer  into  Eve  barrels  of  publichouse  beer,  the  publican  causes 
loss  to  the  Revenue  to  the  extent  of  one  barrel,  but  seeing  that  the  brewer  might  hav( 
made,  without  contributing  one  single  penny  the  more  to  the  Revenue,  and  with  perf( 
legality,  five  barrels  out  of  the  four,  such  an  argument  falls  to  the  ground.  As 
might  the  thrifty  housewife,  who  fills  up  the  family  teapot  with  hot  water,  after  the  fin 
decoction  has  been  withdi'awn,  be  accused  of  defrauding  the  Revenue,  so  much  lei 
tea  leaves,  which  pay  a  duty,  having  been  used  than  in  the  ordinary  course  of  tea* 
making. 

Of  course,  the  addition  of  sugar  to  beer,  with  or  without  the  addition  of  water,  is  an 
offence  against  the  Revenue.  The  sugar  may  ferment  and  form  alcohol ;  it  certainly 
represents  an  equivalent  quantity  of  malt  or  other  saccharine  substance  which  should 
pay  duty.  But  the  addition  of  plain  water  is  not  a  Revenue  offence  in  any  sense  of  the 
term.  In  the  case  of  spirits,  the  duty  is  levied  upon  the  percentage  of  proof  spiiit ;  no 
matter  whether  absolute  alcohol  or  spirit  of  35  U.P.  is  sold,  the  duty  is  the  same  for 
the  same  amount  of  absoluto  alcohol,  and  no  lievemi^  offence  is  committed  by  the  ad 
of  water. 
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Th©  addidoD  of  water  to  beer,  therefore,  can  only  be  considered  in  the  light  of  an 
adulteration,  and  as  such  should  be  punishable  by  the  Sale  of  Food  and  Drugs  Act*  It 
UB  notorious  that  it  is  not  bo  punishable,  simply  because  beer^  as  permitted  to  be  brewed, 
ia  a  nondescript  article,  of  no  particular  composition  and  of  no  particular  strength.  It  is 
simply  any  liquor  (Customs  and  Inland  Ilevenue  Act,  1885,  sec*  4),  "  which  is  made  or 
Bold  as  a  description  of  beer,  or  as  a  substitute  for  beer,  and  which  on  analysis  of  a 
aample  thereof  shall  be  found  to  contain  more  than  2  per  cent,  of  proof  spirit."  That 
is  to  »yt  beer  is  anything  that  is  sold  as  beer,  provided  it  has  2  per  cent,  of  proof  spirit. 
If  it  is  less  strong,  it  oeasee  to  be  beer.  Watered  beer  therefore  is  still  beer,  in  the 
legal  sense,  and  no  offence  is  committed  by  watering,  as  the  law  at  present  stands.  It 
would,  no  doubt,  be  an  ofifence  to  sell,  say,  Bass's  beer  under  that  name  after  it  had  been 
diluted  to  one  half  its  strength,  because  it  would  be  no  longer  of  the  '*  nature,  substance, 
and  quality  demanded;"  but  unless  a  sample  is  sold  under  a  specific  brand,  adulteration 
of  beer  by  water  does  not  exist,  as  far  as  the  powers  of  the  pubEc  analyst,  as  defined 
by  the  Sale  of  Food  and  Drugs  Act,  are  concerned. 

It  wiU  be  a  matter  of  surprise  to  most  public  analysts  that  within  the  last  two 
years  an  Adulteration  Act  was  passed  by  Parliament,  independent  of  the  Sale  of  Food 
and  Drugs  Act,  and  without  regard  to  the  existence  of  public  analysts — an  Act  which, 
on  the  face  of  it,  has  nothing  whatever  to  do  with  the  adulteration  of  food,  but  which 
nevertheless  is  a  blow  at  the  veiy  existence  of  the  public  analyst.  It  is  48  and  49  Yict., 
cap.  61,  ^*The  Customs  and  Inland  Revenue  Act,  1885,"  6th  August,  1885.  It  deals 
with  a  variety  of  matters  affecting  the  Customs,  with  allowances  to  British  spirits  ex- 
ported or  used  in  warehouse  ;  definition  of  the  term  beer,  as  given  above ;  an  amend- 
ment in  reference  to  brewers*  entries ;  regulation  of  entries,  by  brewers,  of  sugar  stores 
and  accounts  of  sugar  to  be  kept ;  and,  lastly,  a  prohibition  agaiini  adalteraiion  of 
besT  by  hrmeeri  for  aale^  arid  dealers  mul  retailers  of  beer.    This  clause  states : — 

(1)  A  brewer  of  beer  for  sale  shall  not  adulterate  beer,  or  add  any  matter  or  thing 
tbeireto  (except  finings  for  the  purpose  of  clarification  or  other  matter,  or  thing 
Mactioned  by  the  Commissioners  of  Inland  Bevenue),  before  the  same  is  delivered 
far  consumption ;  and  any  beer  found  to  be  adulterated,  or  mixed  with  any  other  matter  or 
thing  (except  as  aforesaid  ,  in  the  possession  of  a  brewer  of  beer  for  sale  shall  be  forfeited, 
and  the  brewer  shall  incur  a  fine  of  fifty  pounds. 

(2)  A  dealer  in,  or  retailer  of,  beer  shall  not  adulterate  or  dilute  beer,  or  add 
any  matter  or  thing  thereto  (except  finings  for  the  purpose  of  clarification),  and  any  beer 
foQnd  adulterated  or  dilut>ed,  or  mixed  with  any  other  matter  or  thing  (except  finings), 
in  the  possession  of  a  dealer  in,  or  retailer  of,  beer  shall  be  forfeited,  and  he  shall  incur 
a  fine  of  fifty  pounds. 

It  will  be  seen  that  here,  in  thia  Inland  Revenue  Act,  the  term  adwtUnUion  which 
VBA  eo  carefully  excluded  from  the  Sale  of  Food  and  Drugs  Act  is  boldly  used. 

As  to  the  justice  of  such  clauses,  as  they  affect  brewers  and  publicans,  I  do  not 
allow  myself  an  opinion  ;  they  are  the  law.  But  I  have  the  very  strongest  feeling  that 
by  their  passing,  the  officers  which  for  twelve  years  have  had  to  look  after  "  every 
article  used  for  food  or  drink  by  man  ** — the  public  analysts — have  b«en  unnecessarily 
ttligbted.      The  clauses  being  included  in  an  Inland  Revenue  Act,  the  Inland  Bevenue 
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officers  naturally  carried,  them  out,  although  it  was  not  spedEcally  stated  who  were 
be  the  persons  entrusted  with  the  analysis  of  the  ^niples  in  question.  But  the  very 
use  of  the  term  adulteration  should  have  led  to  the  employment  of  the  regular  oncers — 
the  pubUc  analysts.  Here  was  a  gi-and  opportunity  for  harmonious  action  between  the 
Bevenue  officers  and  the  pubhc  analysts.  The  Excise  officers,  with  their  right  of  entry, 
oould  have  collected  the  samples  as  sold  by  the  publican,  and  as  stored  in  the  oellar, 
just  received  from  the  brewery  ;  they  should  have  handed  them  over  to  the  inspectors 
acting  under  the  Sale  of  Food  Act,  for  analysis  by  the  public  analyst  of  the  dii^trict. 
But  that  opportunity,  which  we  public  analysts  would  have  joyfully  welcomed,  was  lost* 
and  in  the  eyes  of  our  employers  and  of  the  public  a  damage  was  inflicted  upon  us 
which  no  amount  of  explanation  of  ours  is  likely  to  entirely  efl&uje.  I  will  not  stop  to 
enquire  how  it  came  that  such  a  clause  was  passed  without  ever  being  submitted  to 
public  analysts ;  it  certainly  could  not  have  been  drawn  up  without  oonsultatioci  with 
the  Somei'sefc  House  Laboratory  officers. 

But  it  is  not  only  the  Revenue  which  requires  protection,  but  very  much  more  so 
the  public.  A  satisfactory  legal  definition  of  beer  and  other  similar  beverages  is  a 
pressing  necessity.  As  in  the  case  of  spirits,  limits  of  minimum  strength,  or  original 
gravity,  should  he  laid  down,  and  if  such  limits  be  over-stepped,  be  it  by  the  brewer  or 
by  the  publican,  the  beverage  should  be  considered  to  be  not  of  the  substance,  nature, 
and  quality  demanded.  It  would  be  easy,  without  injury  to  legitimate  trade,  to  devise 
Buoh  limits.  How  far  the  materials  used  in  brewing  should  be  defined  and  limited  is  a 
question  which  I  hope  to  see  answered  by  to-night's  discussion  ;  my  own  feeling  is  that 
neither  hop  nor  malt  substitutes  should  be  prohibited  as  far  as  they  are  known  to  be 
non-injurious,  but  that  unless  any  sample  sold  be  made  with  malt  and  hops  aa  main 
ingredients,  due  notice  should  be  given  to  the  purchaser.  Whatever  the  relative  merits 
of  malt  and  hops  on  the  one  hand^  and  saccharine  sub^jtitutes  or  bitter  herbs  on  the 
other,  may  be,  the  pui'chaser  has  a  right  to  know  what  he  is  drinking,  and  to  choose 
between  what  he  often  lieiieves  to  be  the  only  genuine  article,  and  one  made  with  so- 
called  substitutes. 

Until  such  a  definition  has  been  laid  down  it  is   idle   to  talk  of  beer  adulteratioi 
We  should  refuse,  meanwhile,  to  be  used  as  catspaws  m  the  interests  of  hopgrowi 
maltsters,  or  veiled  Protectionists. 

The  Customs  and  Inland  Revenue  Act,  1885,  upon  which  I  have  commented, 
the  thin  end  of  the  wedge  driven  into  the  interests  of  public  analysts.  That  wedge  is 
getting  considerably  thicker  in  the  sevei*al  Bills  relating  to  the  manufacture  of  beer 
and  sale  of  butterine  now  before  Parliament,  and  unless  we  public  analysts  bestir  01 
selves  we  will  find  that  we  have  lost  the  right  to  analyse  samples  of  beer  at  all,  and 
many  cases  samples  of  butter.  For  the  Bills  on  beer  are  silent  aa  to  the  machinery 
be  set  in  motion  for  the  detection  of  adultemtion ;  informers  are  to  be  paid  one-half  of 
the  fines  recovered  j  not  a  word  is  said  about  public  analysts }  but,  judging  from 
analogy,  I  believe  that  it  is  intended  to  use  Revenue  appliances*  In  the  whole  of  the 
discussion  which  is  taking  place,  the  public  analyst  is  ignored,  reference  is  made  to 
Revenue  officers  who  have  nothing  whatever  to  do  with  the  question,  but  who  neverthe- 
less silently  accept  the  office  of  advisers  on  the  same  without  openly  mid  bon^otl, 
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declaritig  that  the  pmblic  analysts  of  the  coantnf  are  the  proper  authorities  to  be  oon- 
salted  OQ  matters  relating  to  analysis  of  butter  and  malt  substitutes. 

We  fare  not  much  better  in  the  Butter  Substitutes  Bill,  and  the  Oleomargarine  Bill| 
in  which  Custom  House  and  Inland  Revenue  oiHcers  are  empowered  to  examine  goods  in 
transit,  and  to  employ  experte— of  course  Inland  Revejiue  experla — in  the  case  of 
wrgeeacj*  Plainly  the  provisions  of  the  Sale  of  Food  and  Drugs  Amendment  Act,  1879^ 
relating  to  the  examination  of  milk  in  transit,  should  be  extended  to  the  butter  and 
butter  substitutes,  not  the  control  be  taken  from  public  analysts  and  given  to  Somerset 
Hooeew 

If  the  Sodety  of  Public  Analysts  has  any  rauon  d'etre  at  all,  it  has  clearly  the  duty 
to  prevent,  by  all  means  in  its  power,  the  contraction  of  analysts'  rights  and  powers,  and 
to  take  care  that  after  twelve  years  of  labour  for  the  public  benefit  they  be  not  overlooked 
when  questions  arise  touching  their  very  existence. 

DlBCUSBION. 

Mr.  Allen  said  that  the  author  had  made  some  strong  remarks,  but  they  all  knew 
him,  and  that  he  felt  what  he  said. 

From  the  newspaper  reports  it  appeared  that  a  man  could  ask  at  a  counter  for 
hatf-'and-half,  and  be  legally  served,  but  two  beers  must  not  be  mixed  beforehand*  A 
man  was  recently  fined  -£30  for  mixing  two  beers.  The  reason  why  the  Inland  Bevenue 
were  so  anxious  to  prove  that  a  man  must  not  mix  two  beers  was  simply  that  it  was 
wholly  beyond  their  power  to  tell  whether  it  was  beer  and  water,  or  a  mixture  of  a  weak 
with  a  strong  beer* 

All  that  of  course  would  disappear  if  they  fixed  a  minimum  strength  for  beer  the 
aone  as  for  spirits.  The  limits  of  strength  for  spirits  laid  down  in  the  Sale  of  Food 
and  Drugs  Act  Amendment  Act  of  1879  had  been  found  to  work  exceedingly  well,  and 
a  similar  limit  for  beer,  based  on  the  original  gravity,  would  protect  the  public  against 
exoBBB  of  watering,  and  the  public  would  soon  find  out  which  public-houses  sold  stronger 
beer  than  others. 

The  addition  of  sugar  to  beer  was  purely  a  matter  for  the  Inland  Bevenue  author- 
iidtaav  and  had  no  interest  for  public  analysts.  The  promotion  of  the  use  of  an  excessive 
qiMiitity  of  ealt  could  be  similarly  prevented  by  fixing  a  maximum  Hmit  for  the  total 
dilorine,  and  this  should  not  be  too  low. 

All  they  wanted  could  be  done  by  putting  a  clause  in  the  Bill,  defining  beer*  But 
it  would  be  much  better  if  analysts  were  asked  to  state  their  views  before  the  committee 
after  it  had  paaaed  the  second  reading. 


d 


The  next  meeting  of  the  Society  will  be  held  at  Burlington  House  on  Wednesday, 
the  8th  inst«,  when  several  interesting  papers  will  be  read. 


THE  BirmmiNB  BILM. 

The  frcfiideot  of  the  Society  (Mr.  A.  H.  Allen)  aad  Mr,  Otto  Hehner  gave  ovidenoe  before  the 
'  Butterine  Committee  oa  the  20th  alt. 
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PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 

Ak  ordiDary  meeting  of  this  Society  was  held  at  Burlington  Hou^,  on  Wednesday, 
tlie  dtli  Jane,  the  President,  Mr.  A.  H.  AUen,  in  the  chair. 

The  minutes  of  the  previous  meeting  were  read  and  oonfirxned. 

On  the  ballot  papeiis  being  opened  the  following  gentlemen  were  declared  to  be 
elected;  As  member: — -W*  T.  Mac  Adam,  public  analyst  for  Portobello.  As  as^cci- 
&te :— T.  W.  Glaas,  assistant  to  Dr.  T.  Iledwood. 

The  following  papers  were  read  and  discussed : — - 

**  Notes  on  the  Logwood  Test  for  Alum  in  Bread,  etc.,"  by  W»  C.  Young. 
"  Quantitative  determination  of  Pepper  Mixtures,"  by  A.  W.  Stokes. 
"Note  on  Pepper  Adulteration,"  by  T.  Stevenson. 

Thr*  Materia  paper  "On  the  American  Methods  of  Manufacturing  Oleomargarine, 
lad  the  laws  on  the  subject  in  the  United  States,"  was  taken  a*s  read. 

The  President  then  referred  to 

THE  BILLS  FOR  DEALING  WITH  BUTTER  SUBSTITUTES. 

The  Pebsident  said  :■ — 

A  Committee  of  the  House  of  Commons  is  now   sitting,  under  the   presidency  of 

Hon,  G.  ScUter-Booth,  to  consider  the  two  Bills  proposing  to  deal  with  butter 

..^.>  that  were  published  in  the  last  number  of  The  Analyst.     As  you  are  aware, 

•oucil  have  had  the  Bills  under  \^ry  careful  consideration,  and  Mr.  Hebner  and 

njjdeu  have  attended  the  meeting  of  the  Committee  on  the  two  occadons  on   which  wit- 

ikimeo  bave  been  examined. 

The  fifvt  witness  was  Sir   Fredebick  Abel,  who  commenced  by  describing  the 
of  nmnafacturing  butterine,  as  he  had  seen  it  carried  out  in  Holland.     He  drew 
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a  sharp  distinction  between  buttetine  and  oleomargarine,   Bt&ting   that  the  former 
the  finished  product  and  ordinary  article  of  commerce,   while  the  latter  was  merely  a 
manufacturer's  intermediate  product,  and  not  sold  retail  at  alL     In  fact,   he  described 
butterine  as  a  mixture  of  50  to  60  per  cent*  of  oleomargarine  (the  more  fluid  portion 
animal  fat),  with  ground-nut  oil  or  sesam^  oil,  churned  milk  or  strongly-flavoured  bat 
and  annatto  or  other  harmlees  colouring  matter.     By  an  oversight  he  omitted  to  mentio 
salt*     Sir  Frederick  considered  the  term  **  butterine  "  prefemble  to  "  oleomargarine  **  i 
generic  name  for  finished  butter-subetitutes.     He  considered  butterine  perfectly   wboli 
some  and   unobjectionable.      When    asked  some    questions  relating  to    the  analj 
examination  of  butter,  the  witness  stated  that  he  had  had  no  experience  in  that  dir 
and  recommended  that  the  inquiry  should  be  made  of  an  expert  analyst. 


* 


Mr.  Herbebt  P.  Thomas,  the  principal  clerk  of  the  Local  Government  Board  in 
charge  of  the  Public  Health  Department,  was  the  next  witness*  He  doubted  the 
necessity  for  any  special  legislation  on  the  subject  of  butter-eubstitutes,  believing 
existing  laws  were  sufficienti  provided  that  they  were  better  administered.  There  ■< 
a  great  disincKnation  on  the  part  of  many  of  the  local  authorities  to  carry  the  Sale 
Food  Act  into  opei-ation,  and  the  fines  inflicted  were  genei^ally  insufficient.  He  was  not 
prepared  to  recommend  that  any  minimum  number  of  samples  per  1,000  of  population 
should  be  collected  annually.  The  analysts  had  generally  been  exceedingly  well«€el' 
and  performed  their  duties  in  a  satisfactory  manner.  The  witness  thought  the  exiBti 
provisions  respecting  the  declaration  of  the  nature  of  mixtures  were  sufficient, 
had  known  instances  in  w^hich  the  last  three  letters  of  the  word  **  butterine  "  had 
covered  up  with  a  price  lal)el. 

I  was  the  next  witness  called.     I  handed  in  a  draft  bill,  drawn  up  by  me  aft 
BTiltation  with  the  Council  of  this  Society.    This  draft  wholly  omitted  the  clause  i 
to  informers,  made  the  labelling  of  all  butter-substitutes  sold  retail  compulsory,  and 
dered  an  invoice  equivalent  to  a  warranty.      In  place  of  the  unwieldy  provisions  relaii] 
to  the   employment  of  Inland    He  venue  oflicers,   the   draft  contained   a  clause   as 
similar  to  that  in  the  Sale  of  Food  Amendment  Act,  dealing  with  examination  of 
in  transit. 


Another  clause  of  the  draft  bill  was  one  which  the  Councal  agreed  with  me  in 
sidering  of  great  importance,  and  which  ran  as  follows :- — 


con- 


"  In  the  event  of  any  sample  analysed  under  this  Act  being  referred  to  the  chemio 
officers  of  the  Inland  Revenue  Department  at  Somerset  House,  under  the  provisions 
the  Sale  of  Food  and  Drugs  Act,  1875,  the  chemical  oiEcei^s  aforesaid  shall,  in  their  cer- 
tificate, state  whether  the  sample  had,  by  keeping  or  other  cause,  undergone  any  change 
that  would  interfere  with  the  analysis,  or  the  correct  int'erpretation  of  the  results  of  the 
analyeiB,  and  shall  set  forth  fully  their  analytical  facts  and  figures,  and  the  reasons  for 
their  conclusions ;  and,  in  the  event  of  their  being  unable  to  confirm  the  certificate  of  the 
public  analyst,  shall  aUo  state  definitely  whether  they  are  in  a  position  positively  to  oon- 
tradict  his  conclusion ;  and  in  the  event  of  the  certificate  of  the  chemical  officera  of   th^* , 
Inland  Revenue  Department  failing  substantially  to  support   the   certificate   previoti^H 
given  by  the  public  analyst,  the  public  analyst  may  insist  on  being  examined,  and   tlV 
prosecutor  may  require  the  attendance,  for  cross-examination,  of  the  officer  or  oflicers  of 
the  Inland  Revenue  Department  who  made  the  analysis,  and  the  court  shall  take  his  or 
their  evidence  and  that  of  the  public  analyst,  into  consideration  in  deciding  on  the  case." 

TJnfortunately,  I  was  allowed  no  opportunity  of  explaining  t  he  anBatisfactory  nature 
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of  the  prefect  system  of  reference  to  Somerset  House,  although  it  Ls  evident  that  the 
euoceasful  working  of  any  Act  dealing  ^^th  butter-substifcutes  will  be  largely  dependent 
on  this  point.  Sir  Richard  Paget,  who  held  a  copy  of  Dr.  BelFs  hook  in  his  hand,  asked 
if  it  were  not  the  case  that  the  methods  of  detecting  and  determiniug  butter-subetitutes 
were  based  on  the  differences  of  specific  gravity,  of  the  percentage  of  soluble  and  insoluble 
fatty  adds,  and  on  the  differences  of  the  melting  points*  I  replied  that  they  were  good 
AS  far  AS  they  went,  but  if  relied  on  exclusively,  35  to  40  per  cent,  of  adulteration  might  be 
overlooked.  The  method  of  Dr.  Bell,  based  on  specific  granty,  which  had  done  good 
nnrioe  in  its  day,  was  only  a  rough  test,  and  there  were  two  other  tests  which,  nowadays, 
no  analyst  would  think  of  omitting.  These  were  the  methods  of  Koettstorfer  and 
Kelcbert)  the  latter  of  which  gave  the  sharpest  existing  distinction  lietween  butter  and 
tratter-eubstitntes.  In  answer  to  Sir  Henry  Boscoe  I  described  these  processes  in 
cmtUne. 

Much  of  my  examination  was  devoted  to  the  question  of  the  desirability  of  abolishing 
the  word  **  butterine  "  in  favour  of  **  margarine  '*  or  "  oleomargarine."  I  stated  that  all 
were  equally  unscientific,  and  that  "  butterine"  being  now  a  generally  accepted  name  for 
hatter-subetitutes,  I  saw  no  reason  for  prohibiting  its  use,  provided  that  a  clause  were 
inserted  in  the  Bill  making  it  illegal  to  cover  up  or  hide  in  any  way  the  terminal  letters. 
I  stated  that,  according  to  my  recollection,  **  oleomargarine  "  was  the  original  name  given 
to  the  finished  article  or  factitious  butter,  though  it  might  now  be  employed  to  designate 
an  intermediate  product.  Still,  "  oleomargarine"  is  recognised  as  the  ordinary  name  for 
baite(r«ubstitute.'i  in  America,  and  lias  recently  been  made  compulsory  all  over  the 
United  States,  Hence  we  have  the  anomaly  that  an  article  \^'ill  be  exported  from  New 
York  as  **  oleomargarine,"  and  on  arrival  at  Liverpool  the  same  name,  according  to  Sir 
Frederick  Abel  and  Mr.  I^ovell,  has  ceased  to  be  applicable  to  it,  is  not  correctly  descrip- 
tive of  it,  and  the  article  henceforth  becomes  '*  butterine."  Whatever  name  be  ultimately 
legalised  for  finished  1)utter-substitutes  generally,  it  is  evident  that  the  name  **  oleomar- 
garine **  is  not  obsolete,  and  has  not  the  limited  application  attributed  to  it. 

In  the  course  of  my  examination  I  expressed  the  opinion  that  special  legisla 
tion  with  respect  to  butter-substitutes  was  desirable,  as  there  was  no  other  article  of 
an  exBctly  parallel  nature,  except  factitious  wine*  Thus,  mixed  coliee,  aduUeiuted 
pepper,  and  watered  milk,  contained  some  of  the  article  under  the  name  of  which  they 
were  sold  ;  but  butterine  often  contained  no  real  butter,  except  perhaps  the  trill  in  g  pro- 
portion added  to  give  it  a  characteristic  ilavour. 

Our  friend  Mr.  Otto  HEnNEn  was  the  next  witness.  He  stated  that  the  mixbg  of 
Imtter  with  butter-substitutee  was  a  manufacturer's  operation,  and  was  rarely  practised 
hf  the  retailer,  and  in  instances  within  his  knowledge  the  I'etailer  had  been  misled  by 
the  wholesale  dealer  as  to  the  nature  of  the  article  supplied  to  him.  ^Mixtures  con- 
taining a  considerable  proportion  of  real  butter  had  recently  become  very  common,  and 
tbeee  mixtui^es  he  would  wholly  prohibit,  as  much  increasing  the  tendency  to  fraud.  He 
would  not  allow  real  l>utter  to  be  added  to  a  butter -substitute,  except  in  the  trilling  pro- 
portion in  which  it  is  employed  to  communicate  a  butter  llavoui%  I  do  not  know  how 
the  trade  would  regard  this,  but  it  would  certainly  get  rid  of  nil  diiliculties  for  the 
analysts.  A  similar  provision  is  contained  in  the  (German  Butter-Substitutes  Bill  now 
under  consideration. 

Dr.  James  Bell,  of  the  Inland  Hevenue  Laboratory,  was  the  first  witness  examined 
Ob  the  re-ftssembling  of  the  Committee  on  June  7th.  He  considered  the  retailer  should 
always  be  the  person  proceeded  against,  even  if  he  could  show  that  he  had  been  deceived 
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by  the  wholesale  dealer.  He  recommended  that  an  inspector  should  have  the  iM)wer  to 
go  into  any  butter-store,  either  wholesale  or  retail,  and  take  a  sample  for  analy^  of  any 
article  of  the  character  of  butter,  which  was  not  distinctly  labelled  by  the  name  which 
might  be  eventually  adopted  for  butter-aubstitutes.  In  other  words,  the  failure  to  label 
a  butter-subetitute  as  such  should  be  made  an  offence,  even  when  no  sale  took  place. 
This  appears  to  me  a  very  valuable  suggestion,  and  it  is  satisfactory  to  find  that  it  met 
the  approval  of  a  subsequent  witness,  Mr.  Lovell,  who  ^poke  on  behalf  of  the  wholeeale 
butterine  merchants.  Dr.  Bell  did  not  approve  of  the  proposed  employment  of  Inlaii 
Kevenue  officers,  and  saw  no  object  in  providing  for  the  taking  of  samples  in  transit 
lie  thought  it  unnecessary  to  insist  on  any  general  name  for  butter-substitutes,  anc 
would  not  take  the  responsibility  of  suggesting  one. 


%n^g 

Lsi^l 

mil,! 
resenl^ 


Some  questions  were  put  to  Dr.  Bell  by  IVf  r,  McLaren,  relative  to  a  letter  of 
in  the  Sl  James  s  Gaz€Uey  descnbinj^'  the  objections  of  public  analysts  to  the  preseaf 
system  of  reference  of  perishable  articles  to  Somerset  House.     The  portion  of  my  letter 
bearing  more  particularly  on  the  point  was  as  follows  : — 

**  But  a  far  graver  cau&e  of  the  ineiHctency  of  the  fHale  of  Food  and  Drugs  . 
especially  with  regard  to  milk  and  butter,  is  the  [»o8ition  of  the  Somerset  Hou 
chemi«?ts,  who  are  appointed  referees  under  the  Act.  These  gentlemen  are  place<l  in 
very  disagreeable  and  invidious  po^dtion.  Thus,  they  are  required  to  certify  whethflj 
the  condemnation  of  a  sample  by  a  public  analyst  was  correct,  when  it  very  frequent" 
happens  that  they  are  not  in  a  position  to  certify  either  one  way  or  the  other.  Bu 
instead  of  stating  tliis  in  their  certificates,  these  gentlemen  consider  it  their  duty  to  gi^ 
the  benefit  of  any  doubt  which  may  exist  in  their  minds  to  the  vendor  of  the  article,^ 
The  wording  of  their  certificates  has  commonly  been  that  they  were  '  unable  to  affirm 
that  the  sample  in  rjuestion  was  adulterated  ; '  thus  leaving  the  magistrates  to  imagine 
that  they  affirmed  it  to  be  unadulterated,  whereas  what  they  actually  meant  was  that, 
from  decom[io9ition  or  other  circumstances,  they  could  not  form  any  positive  opinion 
on  the  matter.  Tbat  this  is  frequently  the  case  is  evident  from  the  fact  that  it  has 
often  been  five  or  six  weeks  before  the  sample  in  dispute  has  reached  theii-  hands. 
Naturally,  under  such  circumstances,  no  reliable  analysis  of  milk  has  been  possible  ; 
and,  although  the  referees  have  attempted  to  avoid  the  difficulty  by  making  an  allowance 
for  change  in  the  milk  according  to  the  number  of  days  it  has  been  kept,  it  is  evident 
that,  without  a  knowledge  of  the  circumstances  and  temperature  under  which  it  has 
been  kept,  whether  the  bottle  was  wholly  or  partially  filled,  and  whether  tJie  milk 
was  originally  watered  or  not,  any  such  corrections  are  of  a  wholly  worthless  character. 
Similarly,  Dr.  Bell,  the  head  of  the  Somerset  House  laboratory,  has  published  figurea 
which  show  that  a  genuine  l>utter  is  liable,  by  keeping  for  six  or  seven  weeks,  to 
undergo  such  changes  as  to  make  the  analysis  unreUable.  It  is,  therefore,  much  to  " 
regretted  that  the  chemists  appointed  as  referees  under  the  Act  should  not  definit 
state  these  facts  in  their  certificates,  instead  of  leaving  it  to  be  infei-red  that 
analyst  who  analysed  the  milk  or  butter  when  in  a  fresh  condition  had  been 
error.  I  may  point  out  also,  with  every  personal  respect  for  the  Somerset  Ho 
chemists,  that  the  assumption  that  they  jire  bound  to  give  the  benefit  of  any  doubt 
the  defendants  is  not  in  accordance  with  their  position  as  impartial  referees. 
is  their  duty  to  state  fairly  the  result  of  their  analysis,  and  whether  from  it  thij 
believe  the  mUk  to  have  been  adulterated.  If  they  cannot  speak  with  certainty, 
might  speak  of  probabilities ;  and,  if  they  cannot  make  up  their  minds  at  all,  the 
should  say  so  candidly,  and  leave  the  course  of  giving  the  benefit  of  any  doubt  to  the 


Uio   usual    manner,    and   not   exercise    the   prerogative    of    mercy  thom- 
aelres. 

"  It  must  further  be  borne  in  mind  that  the  number  of  casea  in  which  the  analysts' 
certificates  ai^e  disputed,  and  which  therefore  are  referred  to  the  Somer&et  House 
chemists,  are  very  small^  amounting  only  to  a  dozen  or  two  of  all  kinds  per  annum. 
Henoe  the  experience  of  Somerset  House  of  eucli  kind  of  work  is  neccsssarily  limited,  and 
the  chemists  there  have  no  incentive  to  keep  themselves  eji  rapport  with  the  advance  of 
food  analysis,  in  which  public  analysts  are  so  much  interested.  One  of  the  practical 
eflTdCftd  of  this  is  that  the  Somerset  House  chemists  habitually  express  themselves 
*  unable  to  affirm  the  fact  of  the  adulteration  *  of  butter  with  butterine  when  it  occurs 
to  a  lees  extent  than  35  to  40  per  cent.  ]  whereas  public  analysts  are  able  to  detect  with 
at«olute  certainty  something  like  half  this  proportion.  Bearing  in  mind,  however,  the 
(1  .  his  reputation  caused  by  a  failure  of  the  Somerset  House  chemists  to  confirm 

i.  a\t^,  the  ordinary  public  analyst  is  often  compelled  in   self-defence  to  give  a 

-titicate  on  which  no  proceedings  can  be  taken,  when  he  is  perfectly  aware  in  his  own 
d  that  the  sample  should  not  be  allowed  to  pass." 


^veai-ti 
^jnini 
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On  the  subject  of  this  letter  Dr.  Bell  gave  the  following  evidence ! — 

*  Q,  551*  You  have  issued  statistics  yourself,  I  think,  to  show  that  genuine  butter 

'  ^"  hy  keeping  six  or  seven  weeks,  to  undergo  such   changes  as  to  make  analysis 

11  i — A.  No,  certainly  not.     If  butter  is  kept  for  a  considerable  time  it  depre- 

djiteai ,  but  the  extent  to  wliich  it  depreciates  within  the  month  that  it  requires  to  be 

i«ent  tip  to  us  is  so  inilnitesimal  that  it  would  not  affect  any  analysis/' 

*'  Q.  552,  Is  it  not  the  case  sometimes  that  four  or  five  weeks  elapse  before  you 
make  the  analysis  after  the  thing  is  first  sent  up  by  the  public  analyst  l — A.  No,  not 
four  or  five  weeks  after  we  receive  it." 

"  Q.  553.  After  it  is  taken,  I  mean  1 — A.  I  think  that  under  the  present  law  they 
ar&  required  to  send  it  up  within  the  month." 

**  Q.  554.  Can  butter  be  kept  a  month  and  not  affected  at  all  ? — A,  Not  to  any 
appreciable  extent." 

**  Q.  555.  Except  as  regards  flavour  ? — A.  Yes." 

*'  Q.  550.  For  analysis  it  is  just  as  good  ? — A.  Praotically  the  same." 

This  evidence  makes  one  rub  one's  eyes  to  be  sure  of  being  awake  !  It  is  simply 
attoinding  that  Dr.  Bell  should  be  so  little  conversant  with  that  part  of  the  Act  for 
the  working  of  which  he  is  dii-ectly  responsible  as  not  to  know  that  the  interval  of 
time  between  the  purchase  of  a  sample  and  his  receipt  of  a  portion  of  it  in  case  of 
diipcite  is  commonly  six  or  seven  weeks.  I  do  not  suggest  for  a  moment  that  Dr.  Bell 
dedred  to  mislead  the  Committee,  but  his  reply  certainly  had  that  effect.  Dr.  Bell  seems 
to  have  confounded  in  an  unaccountable  manner,  the  provision  in  the  Sale  of  Food 
Amendment  Act,  under  wliich  proceedings  in  the  case  of  perishable  articles  must  be 
oootmenoed  within  twenty ^ight  days  from  the  time  of  purchase,  with  the  length  of  time 
before  he  receives  a  portion  of  a  disputed  sample.  He  wholly  ignores  the  fact  that  ofter 
thtt  heme  of  the  summons  a  period  of  not  le^s  than  seven  days  must  elapse  before  the 
keadDg,  and  that  in  disputed  cases  there  is  very  freijuently  an  adjournment  of  the  hear- 
io^  for  a  fortnight  or  longer  before  it  is  decided  to  refer  the  sample  to  Somerset  House, 
And  tiie  twenty-eight  days  allowed  for  taking  out  the  summons  is  by  no  means  an 
iODCSBrivo  time  in  pnictioe,  seeing  that  many  sanitary  authorities  meet  only  once  a  fort- 
mi^t  and  do  not  allow  proceedings  to  be  taken  except  under  a  special  resolution  passed 
bjr  tliMiL 
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But  if  Dr.  Bell  was  mistaken  as  to  the  provisions  and  working  of  the  Act,  wl 
fihall  we  Bay  of  Ids  statement  about  the  change  of  butter  by  keeping,  in  the  face  of  1 
experiments  he  records  on  page  71  of  bis  book  on  the  **  Analysis  and  Adulterations  of 
Foods,  Part  II."  ?    There  he  gives  the  following  data,  **  showing  the  amount  of  depi'eciatio 
which  diflerent  samples  of  l>utter  have  undergone  in  the  respective  times  stated  '*  :- 


Insoluble  aci«ls  ;  original  butter .  * 
„  „         after  keeping    . 

ly  I,         increase 

Length  of  time  kept,  in  weeks   . . 


1.  2.  3.  4.  5.  *>• 

87*30     B7-80     85*50     87  ^a     R7'72     87*65 
88D7     00-00     85  72     87'97     88  40     8a*0ir 


V2 


1-G7       2-20       0-22       0-55       0  68       0^5 


t? 


In  the  most  striking  case,  No»  2,  a  butter  kept  for  seven  weeks  showed  an  incr 
of  2  20  per  cent,  in  the  insoluble  acids,  the  specLtic  gravity  at  lUO^  Fahr.  at  the  Sao 
time  falling  from  !}ll-58  to  'JOl^lD.  It  would  be  interesting  to  learn  from  Dr.  Bell  hoi 
in  the  face  of  such  a  result  he  can  state  that  he  has  never  issued  statistics  showing  tli 
genuine  butter,  by  keeping  for  six  or  seven  weeks,  is  liable  to  undergo  such  changCiS  sm 
to  make  analysis  unreliable,  and  that  the  depreciation  in  a  month  is  bo  infinitesimal  that 
it  would  not  affect  any  analysis.  Of  course  all  analysts  know  that  such  figures  as  were 
obtained  by  Dr.  Bell,  after  keeping  No.  2  sample  for  seven  weeks,  are  such  as  indicate  a 
notable  adulteration,  but  having  obtained  them  it  is  easy  to  understand  how  it  oomea 
that  Dr.  Bell  fails  to  detect  adultei^tion  of  butter  even  in  cases  where  the  admixtu| 
may  exceed  thirty  per  cent.  Personally,  I  have  no  confidence  in  the  figures  in  questio 
and  doubt  if  butter  is  liable  to  undergo  the  rapid  change  found  in  the  case  of  No. 
sample ;  but  Dr.  Ball  is  in  a  different  position.  If  he  maintains  the  accuracy  of 
reply  to  Q.  551  it  is  a  distinct  repudiation  of  his  analyses  on  page  71  of  his  book. 

Br.  Bell'a  examination  then  proceeded  as  follows  : — 

**  Q.  557.  Is  it  the  case  that  the  wording  of  the  certificate  from   Somerset  Hon 
frequently  is  simply  that  you  are   unable  to  affirm  that    the   sample  in  question 
adulterated  ? — A.  That  is  so  in  the  case  of  milk  ;  we  have  not  a  certificate  in  the  ca^e 
of  butter  worded  in  that  form." 

I  confass  that  this  reply  surprised  me^  as   I   was  not  aware  that  the  objectionab^^ 
**  inability  to  affirm  the  fact  of  adulteration  ^*  was  limited  to  milk  certificates.  ^| 

**  Q.  558.  A  certificate  like  that  of  cour.«ie  leaves  the  whole  thing  perfectly  vague  t 
— A.  It  leaves  the  magistrates  to  deal  with  the  question.*' 

**Q.  559*  Does  it  not  rather  give  a  presumption  against  the  local  analyst? — -A, 
I  do  not  see  that  it  does ;  the  termfl  are  rather  in  favour  of  the  public  analyst.'' 

**  Q,  560.  I  should  have  thought  they  were  against  him? — A.  Decidedly  not ; 
leaves  the  magistrates  either  to  accept  our  certificate  or  not." 

"  Q.  5GL  I  am  informed  that  the  local  analysts  feel  that  that  phrase  is  rath 
against   them,  and  that,  in   consequence,   public  analysts  are  often  compelled  to 
certificates  on  which  no  proceedings  can  be  taken  for  fear  of  your  sencUng  down  th 
vague  report,  when,  in  reality,  they  are  perfectly  aware  in  their  own   minds  that  tH 
sample  should  not  be  allowed  to  pass'/ — A.  The  public  analysts  are  pretty  well  av 
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now-a-d&3r8  that  they  need  have  no  di*ead  of  our  interfering  with  their  ftnaljses,  provided 
they  h&ve  kept  within  a  reasonable  limit  and  made  an  accurate  anal y bib." 

**  Q,  562.  Then  you  think  that  no  daniage  is  done  to  the  public  interest  by  long 
deUy  in  getting  the  Somei*set  House  decision. — A.  No." 

I  intend  in  my  next  batch  of  quarterly  reports  to  state  that  Dr.  Bell  considers  the 
expression  **  we  are  unable  to  affirm  the  fact  of  adulteration  "  of  milk  to  be  rather  in 
favour  of  the  public  analyst,  and  that  it  leaves  the  ma^'strates  either  to  accept  the 
Somerset  Hou^  certificate  or  not.  I  should  recommend  all  other  public  analysts  to 
follow  my  example. 

Mr.  John  Cart  Loyell  waB  the  next  witness,  He  said  he  had  had  gi'eat 
experience  as  an  importer  and  distributor  of  butter-substitutes.  He  restricted  the  term 
oleomargarine  to  the  manufaeiurer^ij  intermediate  product.  He  thought  the  sale  of 
butterine  for  butter  should  be  put  a  stop  to.  He  apparently  had  every  confidence  in 
public  analysts,  and  approved  of  Dr.  Bfirs  suggestion  that  an  inspector  should  be 
allowed  to  take,  without  purchase,  samples  of  apparent  butter  not  having  a  butterine 
labeL  He  objected  to  the  suppression  of  the  word  butterine.  All  butter-aubstitutee 
»old  retail  should  be  wrapped  in  descriptive  labeb,  and  the  word  "  butterine  "  should  be 
branded  on  all  kegd  and  cases.  By  inflicting  suliiciently  heavy  fines,  and  even  imprison- 
ment for  repeated  offences,  the  fi-audulent  sale  of  butter-substitutes  would  soon  eei 
He  would  apply  the  term  butterine  to  everything  but  genuine  butter. 

The  Committee  will  meet  again  on  June  10th,  when  representatives  of  the  whole- 
lale  and  retail  butter-ti-ade  will  be  heard,* 

Bpe&king  generally,  the  provisions  of  the  Bills  which  public  analysts  thought  mrst 
abjectionable  have  little  chance  of  becoming  law,  and  if  the  suggestion  of  Dr.  Bell  with 
respect  to  taking  samples  without  purchajse  be  adopted,  the  Act  will  be  of  decided  public 
benefit 

The  attention  of  the  Committee  has  been  directed  by  letter  to  the  method  of  deal* 
iog  with  >^nsi)€cted  milk  in  Derbyshire,  for  which  county  Mr.  Hehner  and  myself  are 
joint  analysts.  In  the  case  of  either  of  us  having  a  sample  of  milk  believed  to  be 
adulterated,  he  sends  it  without  delay  to  the  other,  who  also  gives  a  certificate  on  it  (at 
half  fee),  so  that  there  are  two  independent  analyses  made  of  the  fresh,  or  nearly  fresh, 
milk.  This  course  practically  precludes  all  chance  of  error  Ton  the  jriart  of  the  analyst, 
and  ia  a  far  more  satisfactory  way  of  cheeking  him  than  by  sending  the  milk  to  Bomer- 
set  House,  when  five  or  six  weeks  old,  and  when,  therefore,  it  is  quite  impossible  to 
toake  any  trustworthy  analysis  of  the  sample.  As  an  Illustration  of  this  I  may  state 
that  in  a  recent  case  an  analyst  certified  to  16  per  cent,  of  added  water  in  milk,  and  his 
certificate  being  doubted,  the  sample  was  sent  to  Somerset  House,  whence  a  certificate 
was  returned  stating  that  the  milk  was  adulterated  with  40  per  cent,  of  added  water  1 
The  difierepancy  is  an  indication  of  the  value  of  the  Somerset  House  "  allowance  for 
chaoge  by  keeping.'' 

Mr.  Harland  said  that  there  are  in  London  makers  of  oleomargarine  simply,  and 
other  firms  who  mix  oleomargarine  with  oil  or  milk  and  produce  the  article  butteiine. 
Recently  he  had  had  to  examine  a  number  of  butters  as  they  came  into  London.  A 
good  many  brands  had  been  warranted  genuine  and  suspicion  had  arisen  about  them. 


•  The  witaetai^s  €xarain«d  on  June  loth  erare  pndwnce  mereW  of  trad©  interest. 
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As  a  matter  of  fact,  more  than  50  per  cent,  of  them  eontained  from  30  to  60  per  cent. 
of  butterine ;  they  were  branded  or  warranted  genuine  and  had  the  name  of  a  respectable 
trader  attached. 

Dr.  MuTEB  said  he  could  confirm  the  President's  recollection  that  the  term  oleo- 
margarine was  originally  applied  to  the  finished  product,  and  not  limited  to  the 
int^nediate  article  as  it  now  is  by  some  traders. 

The  President   announced  that  the  country  meeting  of  the  Society  would  be  held  f^tH 
Leamington,  on  Friday,  the  22nd  inst.,  and  full  particulars  wbuld  be  duly  announced.     ^ 

The  papers  read  as  above  noticed  will  be  published  in  The  Analyst  for  next  month. 


VI8IT  OF  THE  SOClETr  TO  THE  FAKMS  OF  THE  AYLESBTJKY  DAIRY  Ca 

Ok  Thursday,  the  9th  Jane,  the  members  of  the  Society  who  were  in  London,  for 
the  previous  evening's  meeting,  journeyed   into   Surrey,  to  visit  the  above  Company^iJ 
dairy  farms,  when  a  very  interesting  day  was  spent.     A  full  account  of  this  visit 
cppear  in  our  columns  during  the  recess. 
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TESTING  SKIM-MILK  BY  THE  LACTOCKITE. 
By  Habald  Fabeb, 

Recul  at  tfie  Meeiirig^  Aprit^  1887. 

Ix  a*  previous  paper  on  the  Lactocrite  I  tried  to  prove   how  veiy  exact  results  may 
obtained  when  determining  the  amount  of  fat  in  whole  milk  by  means  of  this  apparatus)^ 
and  how  easily  it  is  worked.     I  mentioned  that  the  results  obtained,  when  testing  skim- 
milk,  would  fall  too  low,  and  by  two  examples  I  showed  that  the  difference  is  about  O'l^ 
percent.,  when  the  skim*milk  contains  about  1*0  per  cent,  of  fat.     I  shall  now  give  th^| 
results  of  some  experiments  on  milk  containing  still  less  fat,  viz.,  skim-milk  from  very  close 
hand  skimmiDg  and  from  cream  separators.     I   mentioned  that  the  difieronoes  between 
the  Lactocrite  and  analysis  are  found  to  be  about  0-2    per  cant*  for  separated  mi  Ik,  th^ 
result  of  a  series  of  experiments  carried  out  in  Sweden  being  i — 
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Lactocrite 

Difference. 

0*5(> 

0*3U 

0-20 

0-50 

029 

0-21 

043 

0-20 

0-23 

0^36 

oao 

0*26 

0-34 

0'12 

0-22 

0*26 

U-05 

0*21 

0^19 

0-00 

019 

0*10 

i)m 

0*19 

My  own  experience  showed  me  that  sometimes  the  diflference  was  still  largeti  i 
times  also  less,  making  the  use  of  the  Lactocrite  for  testing  separated  milk  rather  dodt 
fill  Besides,  when  the  Lactocrite  shows  no  fat,  it  is  impossible  to  know  bow  small  an 
amount  has  been  left  by  the  skimming.  In  one  case  I  found,  in  testing  a  milk  contain-] 
ing  0'31  per  cent,  of  fat,  that  the  Lactocrite  showed  only  a  trace  which  could  not 
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meafiiired,  so  that  separated  milk  with   less  than  0^3  per  cent*  of  fat  can  not  be  tested  j 
at  all. 

The  reason  why  the  very  small  amounts  of  fat,  so  to  speak,  disapi>ear,  I  cannot  ^ 
It  might  be  Imagined  that  the  boiling  with  acid  would  attack  the  small  globules,  and  In 
separated  milk  only  the  very  smallest  globules  are  left;  but  if  that  was  the  case  it  would  ^| 


very  strange  that  eo  exact  results  are  obtained  with  whole  milk,  as  the  size  of  the 
globules  varies  much  in  diiferent  samples  of  milk,  and  especially  in  milk  from  different 
breeds.     The  following  experiment  seems  also  to  controvert  tlii*  theory  : — 

Six  samples  of  the  same  separated  milk,  containing  (I '41)  per  cent,  of  fat,  were  tested 
in  the  Lactociite,  three  of  them  being  boiled  with  acid  for  only  four  minutes,  the  other 
three  for  eight  minutes.     The  results  obtained  were  as  follows : — 


Per  cent, 


Boiled 

of  fat  found 


4  min 
0-2 
02 
0*25 


8  min, 
0-2 
0  25 
0-25 


If  the  acid  did  attack  the  fat,  less  fat  ought  to  bo  left  after  the  longer  boiling  with 
acid,  which  was  not  the  case. 

It  may  seem  of  little  interest  to  be  able  to  estimate  such  small  amounts  of  fat  with 
very  great  accuracy,  but  in  butter  dairies  it  will  be  found  of  the  greatest  importance. 
Farmers  look  for  help  and  information  from  agricultural  chemists,  and  chemical  analysis 
can  hardly  benefit  the  dairy  farmers  more  than  by  teaching  them  how  to  skim  the  milk 
thoroughly  with  a  separator,  if  they  go  in  for  buttermaking ;  as  by  a  well-worked  good 
■ejtarator  the  milk  may  be  made  to  produce  20  per  cent,  more  butter  than  by  the  old 
nystem,  in  some  cases  even  considerably  mom.  But  this  is  only  done  when  the 
separator  i^  made  to  skim  the  milk  thoroughly,  which  alone  can  be  controlled  hy  a  test 
cf  the  amount  of  fat  left  in  the  sldm-milk. 

Seeing  how  great  a  service  the  Lactocrite  might  yield  the  buttermaker,  if  it  could 
be  made  to  test  the  separated  milk  with  suliieient  exactness  and  in  a  simple  way,  I  tried 
to  alter  the  method  of  working,  and  finally  found  that  by  using  it  in  the  same  way  as 
the  "Control  Centrifuge"  of  Professor  Fjord  (see  Analyst  of  .January)  very  satisfac* 
tory  results  could  Ije  obtained. 

The  method  I  use  is  still  easier  than  the  ordinary  working  of  the  Lactocrite.  All 
that  15  requir€Kl  is  to  fill  the  te^st-hoiceH  with  the  skim-milk  until  it  reaches  about  half- 
way op  on  the  graduated  glass,  and  then  place  them  in  the  warm  disc  and  make  this 
revolve.  It  take  a  longer  time  for  these  very  small  globules  to  rise  in  milk  not 
treated  with  acid,  .sd  that  separating  for  twenty  or  thirty  minute^  will  be  necesi^ary. 
After  that  time  a  column  of  cream  is  found  in  the   graduated  glass,  which  it  h  very 

to  read  offl  This  cream/  however,  does  not  directly  give  any  information  of  the 
t  of  butterfat  in  the  skim-milk;  a* calculation  is  necessary.  1  have  found  that 
multiplying  the  degrees  of  cream  [each  degree  corresponding  to  0*1  per  cent,  of  fat 
v'  tig  whole  milk]  l>y  the  factor  0  0:^   gives  the  per  centage  of  fat  in  the  skim- 

Ui  I  remarkable  correctness.     Below  are  the  results  of  fourteen  samples,  resulting 

from  eleven  dlflerent  sepai^tings  of  dififerent  milks,  separated  by  different  separators : — 
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Per  cent,  of  fat 

Degree 

of  cream 

Degree  of  cream 

bv  Analysis. 

by  Lactoorite, 

X  0-oa. 

0-08 

n 

0*075 

I'Ol 

1 

0^03 

0*13 

4 

0-12 

0-22 

7 

021 

0-24 

74 

0225 

0'26 

8* 

0-24 

0*28 

0 

027 

0^31 

1)1 

0^285 

031 

11 

0*33 

(1-32 

1:j 

0-39 

n-35 

15 

0*45 

0*54 

IH 

U'495 

0-55 

m 

0-555 

0'76 

22  i 

0*675 

Difference, 

0005 

0*OS 

0*01 

0*01 

0  015 

UOl 

0-0 1 

n-025 

0'02 

007 

0-10 

0'045 

0-005 

11085 

Average  0*007 

Numeric  average  0*035 

Only  in  four  cases  is  the  diflerence  larger  than  0'05,  which  I  coniiider  the  difTerenca 
to  be  guaranteed  by  chemical  analysis,  if  this  shall  claim  to  be  eicact.  ■ 

It  iii,  perhaps,  not  so  very  strange  that  tolerably  nniform  results  Khotild  in  this 
way  be  obtained  by  a  test»  based  on  the  **  cream/'  which  is  otherwise  not  a  very  uniform 
product.  For,  in  the  first  place,  the  centrifugal  force^  when^  acting  strongly  for  half  an 
hour,  is  well  able  to  cause  all  the  globulcvS  to  rise,  and  pack  them  closely,  aiid 
secondly,  thewe  globules^  including  (in  tsepai'ated  milk)  only  the  very  smallest,  are  of 
much  more  uniform  si^e  than  the  globules  in  whole  milk.  At  any  rate  the  number  of 
requirements  seems  sufticient  to  prove  that,  worked  in  this  way,  the  Lactocrite  may  be 
used  as  a  practically  reliable  test  for  skim-milk.  By  means  of  the  Lactocnte,  therefore, 
a  dairy  farmer  may  examine  the  working  of  a  separator  before  buying  it,  and  he  may 
at  any  time  test  whether  hh  milk  is  skimmed  so  closely  as  to  give  him  the  largest 
possible  yield  of  butter,  since  he  will  be  able  to  perform  in  a  short  time  a  sufficiently 
oorrect  analysis  of  his  skim-milk  at  very  Httle  cost.  By  this  machine,  thei*efore,  may 
be  established  a  control  which  hitherto  has  been  largely  neglected. 
Conclusion  of  thr  ^oclellfs  Proceedings. 
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A  METHOD  FOli  THE  SEPAHATION  AND  ESTIMATION  OF  BORIC  ACII 

With  an  Account  of  a  Convenient  Form  of  Apparatus  for  QuantUaiive  UintiUations* 

By  F.  A,  GoocH.* 
( Continu efl  from  pa^je  94.) 
To  bring  the  matter  to  the  test,  the  following  experiments  were  made.     In  them  \ 
in  all  succeeding  experiments  the  boric  acsid  was  weighed  in  solution,  the  standard  < 
this  having  been   fixed   by  dissolving  in  a  known  weight  of  water  a  known  weight  i 
fused  boric  anhydride  jirepared  in  a  state  of  purity  by  frequent  recrystaUisation.     Th 
magnesium   oxide  employed    was   made  from   the  pure  ihloride  by  precipitating 

*  American  Chemical  JoitniEl. 
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amincmiam  carbonate  and  igniting^  and  was  free  from  lime  and  alkaliesi  and,  as  far  as 
ooald  be  determined,  otherwise  pure.  The  whole  operation  of  each  experiment  was 
oond acted  in  one  vessel,  so  as  to  avoid  transfers.  In  all  cases  a  weighed  platinum 
crucible  of  100  c,c.  capacity  received  a  weighed  portion  of  magnesiat  and  after  ignition 
and  subsequent  weighing  the  weighed  solution  of  boric  acid  was  introduced.  In  experi* 
tnents  (1)  to  (4)  the  magnesia  was  thoroughly  stirred  in  the  solution  of  boric  acid,  the 
evaporation  carried  at  once  to  dryness,  and  the  crucible  and  residue  ignited  and  weighed ; 
in  experiments  (5)  to  (8)  the  magnesia  wsjs  dissolved,  after  the  addition  of  the  boric 
acid,  in  hydrochloric  acid  euilicient  in  amount  to  prevent  the  precipitation  of  magnesium 
hydrate  on  the  subsequent  addition  of  ammonia,  ammonia  introduced  in  considerable 
excess  in  (7)  and  (8),  in  distinct  excess  in  (5)  and  (6),  the  whole  evaporated  and  ignited, 
the  residue  moistened  and  again  ignited,  and  this  la^t  treatment  repeated  until  the , 
residue  ceased  to  yield  vapour  of  hydrochloric  acid  when  heated, 

found. 

Grain. 

0-6607 

0-6560 

0^6640 

0-6627 

0-6542 

0*6687 

0  6684 

0-6572 

From  these  results  it  appears  plain  that  under  the  conditions  of  the  experiment 
Dttther  magnesia  alone  nor  the  magnesia  mixture  is  eflident  in  fixing  boric  acid  ;  but 
in  experiments  (7)  and  (8),  in  which  ammonia  was  employed  in  large  excess,  the  loss  of 
boric  add  is  least,  so  that  it  would  seem  to  be  the  case  that  though  ammonia  is  not  a 
perfect  preventive  of  volatilisation,  it  does  exert  a  restraining  action  on  the  boric  add. 
That  the  magnesia  mixture  should  be  incapable  of  retaining  entirely  the  boric  add 
present  is,  as  has  been  pointed  out,  not  surprising ;  but  that  the  loss  should  be  so  great 
is  rather  startling,  and  more  than  suggests  that  the  eri-oi-s  of  Marignac's  process  are 
seriously  excessive.  The  failure  of  magnesium  oxide  to  hold  back  boric  acid  under  the 
conditions  of  the  experiment  must  be  due  to  a  cause  other  than  that  which  determines 
the  lo6s  during  the  evaporation  and  ignition  of  the  magnesia  mixture,  and  for  this  it  is 
natural  to  turn  to  the  insolubility  of  the  oxide — a  quality  likely  to  oppose  some  difficulty 
in  the  way  of  establishing  complete  contact  between  the  boric  acid  and  the  magnesia 
during  a  short  exposure.  Direct  tests  of  this  point  showed  distinctly  that  mixtures  of 
boric  add  in  water  and  magnesia,  when  submitted  at  once  to  distillation,  yielded  boric 
m^  to  the  distillate ;  but  that,  if  the  mixture  were  permitted  to  stand  some  hours  before 
distilling,  the  oxide  passed  to  the  semi-gelatinous  condition  of  the  hydrate,  and  retained 
the  boric  add  so  firmly  that  turmeric  failed  to  show  the  presence  of  the  latter  in  the 
distillate.  It  is  plain,  therefore,  that  with  sufficient  preliminary  ex|josure  magnesia 
might  be  relied  upon  to  retain  boric  acid ;  but  inasmuch  as  long  and  perhaps  somewhat 
ladafinite  periods  of  waiting  are  objectionable  in  any  analytical  process,  it  was  thought 
bent  to  try  the  effect  of  substituting  lime  for  magnesia.     Experiments  (9)  to  (12),  con- 
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ducted  like  the  previous  ones,  excepting  only  the  use  of  carefuBy  prepared  and  jgnltedj 
calcium  oxide  inatead  of  magnesium  oxide,  were  made  with  this  end  in  view. 

CaO  +  BaO, 
found. 
Gram. 
M560 
M583 
M810 
1-1560 

These  figures  indicate  fiufhciently  that  there  is  no  loss  of  boric  acid  by  volatiHsation 
when  its  aqueous  solution  is  evaporated  in  contact  with  calcium  hydrate  ;  but,  inasmuch 
as  the  comparative  solubility  of  the  latter  is  the  quality  which  makes  it  effective  where 
magnesia  is  not,  it  seemed  de^rable  to  test  the  action  of  calcium  hydrate  in  alcoholic 
solutions^  in  which  it  is  very  insoluble.  The  experiment  showed  that  when  the  solutioni 
of  boric  acid  in  methyl  or  ethyl  alcohol  is  put  upon  lime  and  distilled  at  once,  loss  is  apt 
to  take  place,  and  sometimes  to  a  very  considerable  amount,  but  that  a  short  period  of 
digestion,  with  occasional  stirring — from  five  to  fifteen  minutes — ^is  sulHcient  to  obviate 
danger  of  volatilisation  of  boric  acid. 

It  appears,  therefore,  that,  free  boric  acid  being  easily  volatilised  by  means  of 
methylalcohol  and  fixed  completely  by  calcic  hydrate,  the  sepai-ation  of  the  acid  fro: 
almost  everything  with  which  it  occurs  ordinarily,  and  its  estimation  subsequently,! 
depend  only  upon  the  practicability  of  distilling  it  from  its  compounds  in  such  comjiany 
that  it  may  be  retained  by  lime,  and  its  amount  determined  by  the  increase  in  the 
weight  of  the  latter.  Unlike  magnesium  chloride,  calcium  chloride  does  not  yield  its 
chlorine  readily  under  the  action  of  heat  and  moisture  naturally  retained ;  so  that 
hydrochloric  acid  must  not  be  present  with  boric  acid,  which  is  to  be  estimated  in  the 
manner  described.  C'aldum  nitrate  and  calcium  acetate  both  yield  the  oxide  without 
difficulty  upon  ignition,  and  nitnc  and  acetic  acids  are  suitable  agents,  therefore,  for  the 
liberation  of  boric  add  previous  to  distillation. 

The  actual  dlstOktion  presented  at  first  some  difficulty — for  the  repeated,  thorough, 
and  rapid,  evaporation  of  a  liquid  charged  with  soluble  or  insoluble  solid  matter  is  apt  to 
involve  some  mechanical  transfer  to  the  distillate  of  material  which  should  remain  in 
the  residue — ^but  the  device  of  the  following  description  solves  the  problem  sucoesB- 
fully. 

The  apparatus,  which  is  shown  in  the  accompanying  cut,  consists  essentially  of  a 
retort,  condenser,  and  bath  for  heating.  For  the  laat  1  have  used  a  paraffine  bath,  as 
being  on  the  whole  the  most  convenient.  The  condenser  is  set  vertically,  to  fadlitate 
changing  the  level  of  the  retort  within  the  bath,  and  to  secure  at  the  same  time  con- 
tinual and  thorough  washing  of  the  tube  by  its  own  condensations.  The  retort,  some* 
what  like  the  well-known  drying- tube  of  Liebig  in  general  shape,  is  easUy  made  of  a 
pipette  by  bending  the  tube  at  one  end  to  a  right  angle,  at  the  other  to  a  goose-neck,  as 
shown.  To  the  former  end  is  fitted,  by  a  rubber  stopper  or  section  of  tubing,  a  glass^ 
funnel-tube  provided  with  a  stopcock;  the  end  of  the  goose-neck  passes  tightly 
through  a  rubber  stopper  in  the  upper  end  of  the  condensing  tube.  This  is  eesentially 
tbe  apparatus,  but  it  is  convenient  to  attach  to  receive  the  distillate  a  small  Erlemaeyeir 
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flask,  wMch  moves  with  the  oondenBer  and  is 
joined  to  it,  in  the  manner  indicated  in  the  H 
figure,  by  means  of  a  thistle-tube  and  a  rubber  ^ 
stopper,  grooved  to  permit  the  free  passage  of 
air.  In  can7ing  out  a  distillation,  the  liquid 
to  be  distilled  is  introduced  into  the  retort, 
either  by  the  funnel-tube  or  previous  to  its 
insertion ;  the  glass  cock  is  clased,  the  water 
started  through  the  condenser,  and  the  retort 
lowered  into  the  hot  paraffine,  care  being  taken 
to  begin  the  operation  with  the  retort  not 
more  than  half  full,  and  so  inclined  that  only 
the  rear  dips  below  the  surface  of  the  bath. 
If  the  precaution  to  heat  the  retort  at  the  start 
in  this  manner  be  overlooked,  it  may  sometimes 
happen  that  the  sudden  and  violent  expulsion 
of  air  through  the  liquid  will  »carry  portions  of 
it  bodily  into  the  goose-neck,  and  even  into  the 
condenser.  With  tliis  point  considered,  the 
remainder  of  the  operation  presents  no  diffi* 
culty,  and  requires  little  care. 

The  size  of  the  retort  may  be  suited,  of 
!,  to  the  particular  case  in  hand,  but  for  most  purposes  a  200  c.c.  pipette  makes 
a  retort  of  convenient  dimensions,  neither  too  large  for  the  distillation  of  small  charges 
nor  too  small  to  permit  the  treatment  of  100  c.e.  of  liquid  comfortably.  The  tube  of 
the  goose-neck  should  be  wide  enough  to  prevent  the  formation  of  bubbles  in  it ;  0*7  c.c. 
k  a  good  measure  for  the  interior  diameter.  It  is  of  advantage  to  heat  the  bath  to  a 
point  considerably  above  the  temperature  at  which  the  liquid  which  is  to  be  distilled 
boibi — something  between  130*^C.  and  140*^0.  does  very  well  for  water,  and  is  not  too 
Wgb  for  methylalcohol — and  under  su^h  circumstances,  and  when  the  retort  is  entirely 
nihmei^gedi  it  often  happens  that  evaporation  takes  place  v^dth  extTeme  rapidity  from  the 
surface  of  the  liquid  in  perfect  quiet  without  actual  boiling.  ^M 

With  such  an  apparatus  the  following  experiments  were  made : —  ^B 

The  boric  acid  was  weighed  as  before  in  solution,  and,  to  bring  the  condition  of  the 
experiment  to  that  of  an  actual  analysis,  1  grm.  of  pui^e  sodium  hydrate  was  added  in 
solution,  nitric  add  or  acetic  acid  t^  acidity  and  a  little  more,  and  the  whole  was  intro- 
dtuaied  into  the  retort  and  distilled  to  dryness.  H 

In  thoee  experiments  in  which  nitric  acid  was  employed,  the  methylalcohol  was 
introduoed  upon  the  residue  thus  dried  in  six  successive  portions  of  10  c.c.  each,  and 
distilled  to  dryness ;  but  in  order  to  break  up  the  residue  of  sodium  nitrate,  which  by 
kt$  laaolubility  might  effect  to  some  extent  the  protection  of  the  bono  add  from  the 
letioii  of  the  alcohol,  2  c.c.  of  water  were  introduced  and  evaporated  between  the  sec 
at&d  third,  and  again  between  the  fourth  and  fifth,  distillations. 

When  acetic  add  was  made  use  of  to  free  the  boric  acidt  the  six  distilktions 
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metbylaleohol  were  made  as  before  ;  but  sodium  acetate  being  soluble  in  methylalcohol, 
the  intermediate  treatments  with  water  were  unnecessary.  With  the  fourth  portion  of 
methyklcohol  a  few  drops  of  acetic  add  were  added  to  preserve  the  Rcidity  of  the 
residue,  which,  as  has  been  pointed  out,  tends  to  become  alkaline  under  the  treat- 
ment. 

The  residues  of  both  processes  of  treatment  were  found  to  be  free  from  boric  acid, 
by  the  exceedingly  delicate  test  with  turmeric,  care  being  taken,  in  the  series  of  eii 
ments  in  which  nitric  acid  was  used,  to  oxidise  nitrates  by  means  of  bromine  (ezpelliD^ 
the  latter  before  making  the  test),  and  in  the  acetic  acid  series  to  acidify  with  hydro- 
chloric acid  suiliciently  to  counteract  the  tendency  of  the  acetate  by  itaelf  to  brown  the 
turmeric  on  evaporation. 

The  lime  to  retain  the  boiic  acid  in  the  distillate  was  ignited  in  the  crucible  in 
which  the  evaporation  of  the  distillate  was  to  be  made  subsequently,  and  then  trans- 
ferred to  the  receiving  flask  attached  to  the  condenser,  so  that  the  boric  add  might  be 
fixed  during  the  distillation*  To  prevent  the  caking  of  the  lime  by  the  action  of  the 
alcohol,  it  was  slaked  with  a  little  water  before  the  distillation  was  begun. 

In  experiments  (13)  to  (H^)  nitric  acid  was  employed,  and  in  (17)  to  (20)  acet 
acid  was  used,  with  the  precaution  noted,  to  liberate  the  l>oric  add. 


i 


taken. 

(13)  0*1738 

(U)  0-1805 

(1i>)  Ol771i 

(IG)  0 1824 

(17)  0-1806 

(IH)  0*1812 

(19)  0^1788 

(20)  0^813 


CaO 

taken. 

3,0^  + CaO 
found. 

found. 

Grani. 

Gram. 

Gnim. 

01)047 

1-131)2 

04745 

OOt^VJ 

M45G 

0*1817 

O^JliUJ 

M450 

0-1785 

01)731) 

M587 

0-1848 

1-4559 

1*6371 

04812 

0*0720 

M543 

0-1823 

0-9980 

M781 

01795 

0  9527 

1,1358 

01831 

Error. 
Gmm. 
0  00074- 
0*0011  + 
0*0006  + 
0-0024+ 
0*0006  + 
0-001 1  + 
0.0007  + 
0.0018  + 


In  experiments  (13)  to  HtJ)' the  mean  error  amounts  to  0*0012+  gnn»  ;  in  ex- 
periments (17)  to  (20)  the  mean  error  is  a  little  more  than  0"0010+  grm.  Throughout 
the  entire  series  of  experiments  the  tendency  to  yield  figures  slightly  larger  than  the 
truth  is  manifest,  but  the  error  is  quite  within  legitimate  limits.  The  greatest  care  was 
taken  to  secure  similarity  of  conditions  under  which  the  crucible  and  lime  were  weighed, 
before  and  after  the  evaporation  and  absorption  of  boric  acid,  and  the  weight  after 
ignition  was  taken  in  every  case  after  eooUng  over  sulphuric  acid  during  a  definite 
period  of  ten  minutes,  in  order  to  eliminate  as  far  as  possible  the  effect  of  atmospheric 
condensation  upon  the  large  surface  of  platinum.  Ignitions  were  always  finished  over 
the  blast- lamp,  and  constancy  of  weights  secured. 

The  results  of  both  modes  of  treatment  are  on  the  whole  satisfactory,  and 
equally  so.  ^H 

In  the  presence  of  chlorides,  it  is  of  course  impossible  to  employ  nitric  acid  to  fro^l 
the  boric  acid.     Oxalic,  citric,  and  tartaric  acids  also  liberate  hydrochlonc  acid  to  a  con- 
siderable extent  from  alkaline  chlorides.     It  was  found,  however,  that  when  acetic  ftdd 
was  distilled  over  sodium  and  potassium  chlorides,  only  traces  of  hydrochloric  acid 
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into  the  dlstillaie,  and  experiments  (21)  to  (23)  were  made  to  determine  whether  these 
amounts  are  eufHcient  to  vitiate  the  separation  of  boric  acid  from  alkaline  chlorides  by 
distillation  m  presence  of  free  scetic  acid.  The  details  of  treatment  were  identical  with 
those  of  experiments  (17)  to  (20),  excepting  only  the  addition  of  0^5  grm.  of  sodium 
chloride  to  each  portion  before  distillation, 

BiOj  CaO  B,0,  +  CaO  B^O^  „ 

Uken.  taken,  ttmnd,  founds  xvirivr. 

Ur&m.  Gram,  Oram,  UrajD.  Gram, 

(21)  O'lHSi  U-9842  MG75  0'1833  O'OOOl— 

(22)  0-1831  0-^755  M593  0'1838  O-OOOT-f- 

(23)  0*1701  0*97iO  M523  0*1783  0-0022 -f 

The  mean  error  of  these  results  is  about  00009+  grm.,  and  it  is  plain  that  the 
presence  of  sodium  chloride  does  not  materially  change  the  conditions  of  the  experiment. 
There  seems,  therefore,  to  be  no  reason  why  boric  acid  may  not  be  separated  by  distiUa* 
tion  from  alkaline  chlorides  in  presence  of  free  acetic  acid  ;  but  it  was  found  that  the 
presence  of  any  conside liable  amount  of  potassium  acetate  is  disadvantageous.  Sodium 
acetate  to  a  reasonable  amount  does  not  interfere  with  the  favourable  progress  of  the 
separation  ;  but  potassium  acetate  appears  to  require  a  much  higher  temperature  for  the 
expulsion  of  its  water,  and  longer  distillation. 

When,  therefore,  chlorides  are  present  in  the  salts  from  which  boric  acid  is  to  be 
removed  by  distillation,  the  choice  is  open  between  two  methods  :  The  distillation  may 
be  made  directly  with  an  excess  of  acetic  add ;  or  the  hydrochloric  acid  may  be  first 
remoired  by  means  of  silver  nitrate,  and  the  distillation  of  the  filtrate  proceeded  with, 
at  once,  or  after  precipitation  of  the  excess  of  silver  salt  by  means  of  sodium  hydrate  or 
carbonate^  care  being  taken  to  acidify  again  suiliciently  with  nitric  acid  after  the  removal 
of  the  silver.  Of  these  two  modee  of  proceeding,  I  incline  to  the  treatment  with  nitric 
add,  and  the  removal  of  tlie  chlorine  by  precipitation ;  and  this  method  has  been  used 
with  Buooefis  by  others  aa  well  as  myself,  for  some  months,  in  the  analysis  of  waters 
carrying  boric  add,  and  natural  borates. 

The  process  in  either  modification  is  fairly  accurate  and  easily  executed,  and  admits 
of  very  wide  application.  Insoluble  compounds  in  which  the  boric  add  is  to  be  deter- 
mined may  be  dissolved  in  nitric  acid  at  once,  or,  if  necessary,  first  fused  with  sodium 
carbonate;  and,  fortunately,  nearly  everything  which  is  volatile  in  the  subsequent 
treatment,  and  capable  of  forming  with  lime  compounds  not  easily  decomposatde  by  heat, 
may  be  removed  by  known  processes.  The  combination  of  Euorine,  silica,  and  boric 
add  is  perhaps  most  dilhcult  to  treat ;  but  the  precipitation  and  removal  of  the  first  aa 
c&ldum  fluoride  from  the  aqueous  solution  ot  a  fusion  in  alkaline  carbonate  may, 
it  ia  believed  I  be  eflected  with  care,  and  the  mode  of  procedure  from  that  point  is 
sim)4e. 

The  number  of  distilUtions  necessary  depends,  of  course,  upon  the  amount  of  boric 
acid  treated.  To  remove  0  2  grm,  of  l>oric  anhydride  completely  to  the  distillate,  six 
charg6i(  of  methylalcohol,  of  10  c.c,  each,  proved,  as  we  have  seen,  to  be  ample. 

The  apparatus,  by  the  aid  of  whidi  the  distillation  processes  which  have  been 
deecnbed  were  carried  out,  has  found  useful  applicaUon  in  a  number  of  other  procesaea. 
In  the  determination   of  free  and  albuminoid  ammonia  in  waters  which  can  be  boi 


i 


I 


THE  AI^ALYST. 


quietly  with  dif&culty,  in  the  methods  of  estimating  hydroEuonc  add  which  involve  the 
exptUsioo  of  silicon  fluoride  from  a  mixture  of  the  fluoride  with  sulphuric  acid  and 
silica,  in  the  separation  of  iodine  from  bromides  and  chlorides  by  distilling  with  ferric 
sulphate  and  sulphuric  acid,  and  of  bromine  from  chlorides  by  means  of  permanganic 
acid,  it  has  proved  of  value,  and  will  doubtless  be  found  convenient  in  many  analytic^H 
prooessea  in  which  quantitative  separations  by  the  distillation  of  liquids  liable  to  spatter 
or  boil  explosively  are  involved. 


A  NEW  PROCESS  FOR  THE  QUANTITATIVE   E8TJUVIATI0N  OF  STARCH.^ 

B?  Prof.  Dr.  Alexander  v,  Asb6th. 
I  HAVE  often  had  occasion  to  try  the  various  processes  for  estimating  starch,  and  at  o: 
time  used  the  process  of  Allin,  until  lif  lircker  and  Delbriick  pointed  out  the  results  obtain 
by  direct  inversion  are  too  high,  as  cellulose  is  also  partly  converted  into  sugar*  M;irck( 
proposed  in  1885  to  first  heat  the  cereals  with  diastase,  which,  under  favourable  con< 
tiona,  rapidly  liquefies  the  starch.  The  filtered  fluid  may  then  be  inverted  by  hydrochloi 
add.  In  theory  this  process  seems  very  convenient,  but  in  practice  it  is  very  difficult  of 
execution*  First  of  all,  the  cereals  must  be  finely  gi-ound,  which  with  maize  is  a  ver 
difficult  matter;  then  the  liquid  must  be  rapidly  filtered  whilst  still  hot,  otherwi 
particles  of  starch  will  again  separate  out  on  cooling,  so  the  operator  is  always  in  dou' 
whether  all  starch  is  in  the  filtrate*  A  single  experiment  is,  therefore,  not  to 
depended  on,  but  from  three  to  four  trials  must  be  made,  which  takes  too  much  time, 
The  great  error  in  all  these  methods  is,  however,  caused  by  the  necessity  of  inverting  thi 
starch,  which  is  always  attended  with  loss.  Franke  has  already,  in  1882,  called  attentioij 
to  the  partial  decomposition  of  starch  when  heated  under  a  pressure  of  3^ — 3*5  atmospherea^ 
Maltose  gave  a  loss  of  7*4  per  cent.  My  own  experiments  also  prove  the  decomposition 
of  sugar^  both  by  high  pressure  and  by  inversion.  For  these  experiments  I  have  usel 
pure  glucose  (99  84  per  cent.).  On  treating  this  first,  according  to  M{ircker*s  proceed 
and  boiling  for  two  hours  and  a  half,  there  was  a  loss  of  3*84  per  cent,  sugar.  j 

In  a  second  experiment,  I  first  boiled  with  3(t  c.c.  of  a  1  per  cent,  solution  of  lactif 
acid,  under  a  pressure  of  3 — 3*5  atmospheres,  then  again  with  200  c.c.  of  water,  an4 
20  c.c.  of  hydrochloric  acid,  when  the  loss  amounted  to  8'54  per  cent.  Meaara  OonraJ 
and  Guthreit  have  proved  that  dextrose,  and  more  still,  levulose,  are  completely  decone 
posed  by  prolonged  boiling  with  7  per  cent,  hydrochloric  or  sulphuric  acid  in  humic  acidj 
acetopropionic  acid  and  formic  acid.  After  warming  0'5  grammes  of  cane-sugar  witl 
800  c.c.  water  and  '72  grammes  hydrochloric  acid  for  half  an  hour,  Soxhlet  did  not  notici 
any  loss,  but  on  boiling  for  some  time  he  found  a  serious  diminution  of  sugar.  It  m 
therefore  plain  tw  satisfactory  determination  of  starch  cmi  be  tnade  hj  any  process  based  om 
inverHo7i, 

I  therefore  tried  my  best  to  estimate  the  starch  by  a  direct  prooeeSi  and  toclS 
advantage  of  a  reaction  first  noticed  by  Zulkowsky,  viz.,  the  behaviour  of  stai'ch  towardi 
baryta  water,  which  yields  an  insoluble  precipitate.  My  first  efforts  were  now  directed 
to  ascertain  the  actual  composition  of  this  body,  al^  to  see  whether  it  is  constant.     1 
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therefore  first  prep&i*ed  a  soluble  potato  starch  according  to  Zulkowsky's  directionfi,  and 
mixed  its  u^tery  solution  with  excess  of  baiyta  water.  After  the  precipitate  had  settled 
I  syphoned  off  the  supernatant  fluid,  and  washed  the  deposit  with  alcohol  of  45  per  cent,, 
andl  all  alkalinity  was  removed.  The  haryta  starch  Ib  insoluble  in  excess  of  baryta 
and  in  weak  alcohol,  though  slightly  soluble  in  pure  water.  After  collecting  precipitate 
OQ  a  filter,  and  washing  a  few  times  with  ether,  I  then  dried  it  and  made  an  analysis, 
2'(>275  grms.  were  dissolved  in  hot  weak  hydrochloric  acid,  and  the  liquid  made  up 
to  250  c.c.  50  c.c.  were  then  precipitated  with  sxilphuric  acid,  the  precipitate  treated 
and  weighed  as  usual,  and  calculated  to  baric  oxide.  I  now  found  the  amount  of  base 
to  b©  19^1)7  per  cent.,  Tvhich  fairly  well  agreed  with  the  formula — 

Cii     K^     Og,     BaO 
which  retjuirea  19-10  per  cent  BaO. 

The  slight  excess  of  BaO  is  due  to  a  small  admixturo  of  barium  carbonate. 

Further  experiments  proved  a  similar  precipitate  is  formed,  even  when  the  starch 

is  merely  in  the  state  of  paste,  and  not  actually  dissolved.      Wheat  starch,  boiled  with 

water  for  half  an  hour,  yielded  with  baryta  a  compound  containiitg  19*8  per  cent.  BaO, 

The  gravimetric  estimation  being  too  diiHcttlt,  I 
thought  the  best  and  simplest  way  would  be  to 
dLssolve  the  starch,  then  to  add  a  definite  amount 
of  baryta  water  of  known  strength.  To  com- 
pletely separate  the  compound  I  added  proof  spii'it 
to  a  definite  volume,  and  afterwards  titrated  an 
aliquot  part  with  decinormal  hydrochloric  add. 
As  baryta  water  cjuickly  absorbs  carbonic 
anhydride  and  gets  turbid,  1  made  use  of  a  sj^ecial 
apparatus  (see  illustration),  wliich  will  not  need 
a  detailed  explanation.  Sufficient  to  say  the  tube 
connected  with  the  jar  A  is  filled  with  quick- 
lime, whilst  the  tube  n  contains  small  lumps  of 
caustic  potash. 

Three  gi'ms.  of  the  starch  were  rubbed  in  a 

mortar  with  150  ex.  water,  introduced  in  a  250 

c.c.  fiask,  and  heated  in  waterbath  for  half  an 

liour,  with  occasional  shaking.      After  cooling, 

r>0  c.c.   of  l>aryta  water  were  added  from   the 

burette,  the  flask  corked  and  well  shaken  for  a 

few  minutes,  and  finally  the  contents  dOuted  up 

to  the  mark  with  proof  spirit. 

After  ten  minutes,  it  wtxs  found  easy  to  pipett  off  50  c.c,  of  the  clear  fluid,  and  to 

titrate  the  excees  of  BaO  with    decinormal    hydrochloric   acid,    using  phenolphthalein 

a»  Indicator.     The  interval  during  the  settling  of  precipitate  I  utiHsed  in  standardising 

the  baryta  water. 

The  difference  in  BaO  between  the  two  detenninationfl  was  fii^st  multiplied  by  5  then  by 
i*33  ^amount  of  starch.    The  following  test  analyses  show  the  accuracy  of  the  method  : — 
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Moisture* 
1503-15  07 

Ash. 
*0S 

Moisture. 
13^83 

Aih. 

•06 

18-03 

Ash, 
•28 

Starcb  (found), 
84-32— 84-52— 84e3 

StArch  (found). 
B5'65-^5-85 

Starch  (found). 
78*7—78-57 


Pure  Wheat  Starch. 
Starch  (by  difference). 

84'8a— 84-85 
Maize  Starch, 
Starch  (bv  difference). 
8611 
Potato  Starch. 

Starch  (by  difference). 
81-72 

The  deficiency  in  Btarch  (about  3  per  cent.)  is  partially  accounted  for  by  impuritie 
This  sample  did  not  dissolve  clear  in  acids. 

I  now  proceed  to  gi\*e  the  detaila  of  the  process  when  applied  to  cereals*  In  ©very 
case  I  have  made  a  full  analysis  of  the  other  constituents.  The  sample  must  be  finely 
ground  in  a  colTee-milL 

Estimation  of  the  Starch. 

Weigh  out  about  three  grma.  of  the  flour,  and  rub  well  in  a  mortar  with  <cold 
water ;  but  io  the  case  of  hard  substances  like  maize,  rice,  peas,  boiling  water  must  be 
used*  Pour  off  into  a  2r)(>  c.c.  flask,  anti  rub  residue  again  and  again  with  umall  quanti- 
ties of  water,  until  the  bulk  of  the  starch  is  removed  ;  finally  introduce  residue 
into  the  flask.  Add  water  up  to  about  100  c.c*,  and  beat  in  waterbath  for  half  an  houi 
with  occasional  stirring.  After  cooling,  add  50  c,c,  of  standard  baryta  water  ;  cork  the 
flask,  and  shake  well  for  two  minutes.  To  completely  separate  the  baryta  starch,  add 
proof  spirit  up  to  the  mark.  After  ten  mmutes  pipette  off  50  ac,  but  if  a  floculeu 
precipitate  refuses  to  settle,  filter  a  portion  of  the  fluid  through  glasswool  contained  in  & 
tube*  The  titration  and  calculation  have  already  been  described.  I  use  10  c.c.  baryta 
water,  and  add  50  c.c*  of  thoroughly  boiled  distilled  water  before  checking  it. 

An  analysis  can  be  finished  in  about  an  hour  and  a  half*  I  must  call  attention  I 
the  ft\ct  that  if  the  liquid  is  not  frequently  shaken  during  the  heating,  there  will  be  | 
tendency  to  form  lumps  of  starch  paste,  which  are  but  imperfectly  acted  on  by  baryt 
water.     The  following  results  have  been  obtained  with  various  cereals  *  : — 

1.  Majz£. 

(a)  Used  ?i  grma.,  50  c.c.  =  19 '5  c.c*  acid;    10  c.c,  baryta  water  -^  32-1  c,c»  i 
Difierenoe  12-0  c.c*  add  ~  68-04  per  cent,  starch* 

{li)  tlBed  3  grms.  filtrate  —  19^5  c.c*  acid    -   G8*04  per  cent,  starch. 

2*    BtTCKWIIEAT  (the  HuSK  P^BMOVEd). 

(a)  Used  3  grms.,  50  c*c,  filtrate    -   20  c.c.  acid  ;  10  c*c.  baryta  water  —  32  3  i 
DIfl\irence  12 '3  c.c.  acid  ^--   66*42  per  cent,  starch. 

(b)  Filtrate  =  10  9  c.c*  acid   -^   G6  96  per  cent.  starch# 

(c)  Same  as  h. 

3.  Barley. 

(a)  Used  2-75  grms.  filtrate  l!)  cc.  acid;  10  c.c:  baryta  water  —  30*70 

Diflerence  11*7  c.c,  acid   -   69-68  i>er  cent,  starch, 
(h)  Used  2 "(/IS  grms*  filtrate  =  22  c.c.  acid  --:   69-8:1  per  cent,  starch, 
(c)  Used  2-34  grms.  filtrate  =  20*8  c.c.  acid ;  10  ac.  baryta  water  ^  308 
69*22  per  cent,  starch. 


ala^ 
lou^l 
the 
id^ 


add. 


acid. 
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4.  Wheat  Flour. 
{a)  Used  2*936  grms.  (by  accident  a,  6,  c,  only  mixed  with  49  8  c.e,  baryta  water)» 
Eltrate  =  17*08  c»c.  acid,  10  c.c.  baryta  water  ^  30-4  c,c.  acid  =  73^40  per  cent,  starch 
(h)  Used  2-903  grm.,  filtrate  ^  lT-23  c,c.  add  =  73*52  per  cent,  starch. 
(e)  Used  2-97  grm.,  filtrate  =  1692  c.c.  acid  =  73-52  per  cent,  starch. 
(d)  ITsed  3*032  grm.,  filtrate  ^  16*7  c.c.  acid  =^  73-22  starch. 

5.  Peas. 

(a)  Used   3-212  grm.,  filtmte  =^  19*05  c.c.  acid,  10  c.c.  baryta   water  ^304  c,c, 
g<jid  =  57*24  j)er  cent,  starch. 

(h)  Used  2-960  grms.,  filtrate  =  19'95  c.c.  acid,  10  c.c.  baryta  water  =  3035  c.c.  add 
^57*29  per  cent,  starch. 

1  now  proceed  to  give  in  detail  the   methods  used  in  egtimating  the  other  con* 
ituentii. 

Mois»TLTRE. — Weigh  in  a  platinum  dish  abont  5  grms.  of   the   flour,  and  dry  at 
105'-^C  till  constant  weight. 

AitH. — Now  incinerate,  and  burn  to  white  ash. 

TrrrAL  Albuminoids. — Treat   I  grm.  of   the  flour  according  to  my  modification  of 
KjeldhalV  pi-ocess  (see  Analyst,  May,  1886).     Multiply  percentage  of  nitrogen  by  100 

iFB 
Fat. — Put  10  grms.  of  the   flour  into  a  filter*paper  cartridge,  and  extract,  in  a 
let's  apparatus,  with  pure  ether. 

Fjwrb. — Boil  3  grmi*.  with  a  mixture  of  150  c,c,  water,  and  50  c.c*  5  per  cent,  sulphuric 
add  for  half  an  hour.      Filter  by  aid  of  filter-pump,  wash  once  or  twice  with  water,  rinse 
precipitate  back  into  the  beaker,  and  boil  with  a  mixture  of  1 50  ex.  wat^r,  and  50  c.c.  of 
5  per  cent,  caustic  potash,  for  another  half  an  hour.     Finally  collect  residue  on  a  weighed 
filter,  wash  first  with  water,  then  with  spirit,  then  with  ether.     Dry  tiM  constant  weight 
IK  obtained.     As  it  always  contains  some  mineral  matter,  incinerate,  and  weigh  the  ash. 
Full  Analysis  of  some  of  the  more  Important  Cereals. 
Nume.                ^loifsture.      Ash,  Albuminoids.  Fibre,        Fat.         Starch.  Total. 
MaiAe                            12-68        1'7S          9  63        1-97       6  12        68-04        100  22  per  cent, 
9-58^9  69    68-Oi 


*ch.  M 


Hixhl( 


Buckwheat  (the  (      ^3.^3       ^.^^        ^3.^^ 
husk  removed)  1 


2-24       2  46  66*78       100-07  per  cent 

66J>6 

—  6G  43 

66-96 


I 


Barl«y 

13  07 

2-65 

9-94 

2-67 

1'99 

69-58 

99  90  per  cent. 

•1 





69-83 

69-23 

00  86 

it  floor 


9-56 


1-77 
1-78 


1251 


1-04 
1-09 
1-02 


1-63 


73*43 
73-49 
73-49 
7352 
73-22 


99  94  pea:  cent,, 


Pma 


11 '47 


2-34       2234     5-57 


M2 


57-26 
57^24 
57*29 


lOO-lperwnt] 
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It  will  be  noticed,  my  analyses  of  these  cereals  rather  differ  from  the  published 
ones,  in  so  far  as  there  is  no  room  for  sugar,  which  is  supposed  to  be  present  in  peroepi- 
ible  quantities,  sometimes  as  much  as  4  per  cent.  Sugar  is  certainly  not  precipitated  by  I 
baryta  water,  not  even  if  proof  spirit  is  added.  I  have  also  never  been  able  to  detect 
it  in  the  filtrate,  but  in  peas  I  have  found  an  tdbmninoua  body  which,  after  boiling  with 
hydrochloric  acid,  acquired  the  property  of  reducing  Fehling's  solution. 

[Note  by  Translatok.     No  doubt  this  process  will  work  well  with  such  bodies  as ' 
mixed  mustard,  pepper,  etc.,  if  they  are  tirst  washed  with  aloohol  and  ether,  to  remove 
resinous  and  fatty  matters. — L,  dk  K.] 


MONTHLY  RECORD  OF  AJ^A LYTIC AL  RESEARCHES  INTO  FOOD. 

Starch  in  Mustard. — In  the  American  Record  of  Pharmacy,  H.  Trimble  suggests 
the  amounts  of  ash  found  in  ground  mustard  as  a  guide  to  the  amount  of  starch  found 
previously  by  the  microscope.  Experiments  are  given  by  R.  C,  Werner,  who  finds  the 
normal  ash  to  be  6  per  cent*,  but  it  is  not  stated  whether  this  figure  applies  to  the 
mustard  previouisly  dried  at  212^  or  not.  The  experiments  are  only  5  in  number  and 
the  idea  wants  confirmation  bacause  it  is  evident  that  the  ash  in  any  commercial  sample 
depends  a  good  deal  upon  the  degree  of  refinement  from  husk,  etc.  W.   H.   D. 


MONTHLY  RECORD  OF  ANALYTICAL  RESEARCHES  INTO  DRUGS. 

A  TesT   FUR  MoBPHiNE.     G.  VuLPius.     Arch,  d,  Pharm.,  225 — 25G. — The  author] 
substitutes  sodic  phosphate  for  potassic  arseniate.     If  a  little  morphine,  not  less  than  J 
'00025  gram.,  iis  first  moistened  with  six  drops  of  sulphuric  acid,  then  mixed  with  a  few 
centigrammes  of  sodic  phosphate,  and  now  heated,  until  white  fumes  appear,  the  colour 
fii*st  becomes  violet,  after fvards  brown.     If  after  cooling  a  few  drops  of  water  a]:e  added, 
the  colour  turns  a  fine  red,  but  the  addition  of  about  5  c,c.  of  water  makes  it  dirty  green*  i 
If  the  liquid  is  now  put  into  a  test  tube,  and  shaken  with  an  equal  volume  of  chloroform,  ; 
the  latter  will,  after  subeiding,  be  found  to  be  of  a  fine  blue  colour.     The  blue  colour 
obtained  in  the  well  known  test  with  morphine  and  neutral  ferric  chloride  is  not  soluble 
in  chloroform.  L.  db  K, 

MONTHLY   RECORD  OF  GENERAL  RESEARCHES  IN  ANALYTICAL 

CHEMISTRY. 

Separation  of  Gold  and  PLATmi  st  from  Antimony,  Arsenic,  and  Tin.  Dirvku..  1 
Dingl,  poL  Journ-  263,  538*— The  sulphides,  precipitated  by  hydrochloric  acid  fi*om  their 
solution  in  ammonic  sulphide,  are  dissolved  in  nitro-hydrochloric  acid,  and  mixed  with  \ 
small  quantity  of  a  saturated  solution  of  sodic  oxalate.  A  solution  of  oziUic  acid  is  now  { 
added,  and  then  an  excess  of  pure  sodic  hydrate.  If  sodic  oxalate  separates  out  thia 
must  be  removed  by  filtration.  The  liquid  is  now  heated  to  100**  0,,  and  the  gold  and 
platinum  precipitated  by  a  small  excess  of  chloral  hydrate.  The  filtrate  is  diluted  with 
water,  and  boiled  for  some  time  to  remove  the  chloral,  then  acidified  with  hydrochloric 
acid.  Excess  of  sulphurous  add  is  now  added,  and  the  antimony  precipitated  hot  by 
sodic  bisulphite  and  sodic  hypoeulphite.  The  filtiute  is  mixed  with  large  excess  of 
hydrochloric  acid,  and  precipitated  hot  with  hydric  sulphide,  to  get  the  arsenic.  The 
large  amount  of  acid  prevents  precipitation  of  the  tin,  which  is  then  estimated  as  usuaL 

L,  OT  K, 
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PROGRESS  OF  THE  BUTTER^UBSTITUTES  BILL* 

ToK  following  is  from  the  Times  Parliamentary  report  of  9th  July  : — 

The  House  went  into  Committee  on  this  BilL 

Mr,  Kexny  moved  to  substitute  the  word  ** oleomargarine"  for  the  word  "butterine." 

Mr.  Jacob  Biiiciht  moved  to  report  progress. 

The  motion  was  negatived. 

Mr*  Illingwohth  objected  to  giving  an  article  of  eommerce  a  bad  name  if  it  could 
be  avoided. 

Mr,  BiGGAR  said  that  the  bad  name  would  be  applied  to  an  article  made  from  lard, 
worth  4d.  a  pound,  and  sold  as  butter  at  the  pric^  of  butter. 

Mr.  Jacob  Bright  said  the  evidence  before  the  Committee  was  that  butterine 
a  wholesome  article,  with  which  bad  butter  could  not  compete. 

Sir  K.  Paget,  having  originally  opposed  the  name  butteiine,  would  now  retain  ivi 
and  thought  that  the  Bill  in  its  present  state  would  sufficiently  carry  out  the  object 
which  they  had  in  view.  H 

Mr.  A.  O'Connor,  as  representing  an  agricultural  constituency,  supported  the 
amendment. 

Mr.  RiTCHLE  opposed  the  amendment  as  unnecessary  for  the  protection  of  purchasers. 

Dr,  Clark  supported  the  adoption  of  the  word  **  margarine  "  without  "  oleo."  It 
was  necessary  to  distinguish  between  that  which  came  from  the  Uving  cow,  and  that 
which  was  made  from  the  cow  when  it  was  dead,  and  butterine  did  not  sudiciently 
indicate  the  difierenoe. 

Mr.  ADDisoy  disputed  the  right  of  Parliament  to  fix  names  for  articles  of  commerce, 

Mr.  Kkxny  said  that  Parliament  legislated  against  fraudulent  trade-marks,  and  the 
name  butterine  had  been  adopted  by  the  trade  because  its  similarity  to  butter  facilitated 
the  deception  of  the  public. 

The  Committee  divided,  and  the  numbers  were — 

For  the  amendment      ,  .  .  .  ,  .  .  .  . .  B7 

Against  .  .  . .  . ,  . .  .  .  * .  70 

Majority       . .  . ,  . .  . .         —17 

The  word  "  butterine  "  was,  therefore,  struck  out.  It  was  agreed  to  amend  the 
imendment  by  substituting  "  margarine  "  for  "  oleomargarine,"  and,  after  a  short  con- 
Torsiion,  the  word  "margarine*'  was  inserted.  This  involved  several  consequential 
ameDdmente;  by  the  substitution  of  "  margarine  *'  for  **  butterine." 

Mr.  Jacob  Bright  moved  to  amend  the  penalties  clause  by  taking  away  the  option 
of  impriaonment. 

Mr.  Kjsnnt  said  the  Committee  on  the  Bill,  after  full  consideration,  determined 
AbI  imprisonment  should  be  retained* 

Mr.  Illingworth  thought  the  money  penalties  would  be  sufficiently  deterrents 
Mr.  Maclure  opp<^ed  imprisonment. 
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Mr.  F.  8.  Powell  said  there  ^as  a  tendency  in  modem  legislation  to  form  new 
crimes.  (Ironical  cheers.)  The  clause  put  too  much  power  in  the  handfi  of  magistrates. 
(Ironical  cheers.)  Under  the  Adulteration  Acta  imprisonment  could  not  be  ordered 
iinle«8  the  adulterant  were  injurious  to  health. 

After  further  conversation  the  amendment  was  agreed  to,  and  the  penalty  of 
imprisonment  was  struck  out.  ^m 

The  provision  that  small  quantities  should  be  labelled  **  butterine,  not  butter  "  ^iv^i^| 
altered  to  "  margarine,"  the  words  **  not  butter  "  being  struck  out. 

Mr.  AnnisoN  moved  the  omission  of  Clause  4,  embodying  the  description  of  th^ 
label  to  be  used  by  retailers,  which  he  criticised  as  needlessly  minute,  ^| 

Several  members  said  the  description  had  been  accepted  by  representatives  of  the 
trade,  and  others  replied  that  the  change  of  name  from  butterine  to  margarine  had 
rendered  unnecessary  the  stringent  conditions  that  were  accepted  with  a  lees  objectionable 
name, 

8ir  K.  Paget  said  the  clause  was  essential  to  the  Bill^  and  was  really  framed 
the  practice  and  suggestions  of  traders. 

The  Committee  divided,  and  the  numbers  were — - 

For  the  clause    . .  . .  106 

Against  . .  .  *  23 

Majority       .  ,  ,  .  .  .        83 

The  clause  was  therefore  retained. 

Mr.  Addisoh  move  the  omission  of  Clause  6,  which  givee  the  right  to  inspect 
premises. 

Sir  R.  Paget  said  the  clause  was  inserted  at  the  request  of^  the  largest  manufacturer 
of  margarine. 

The  clause  was  agreed  to. 

The  Bill  passed  through  Committee. 

On  11th  July,  this  BUI,  as  amended,  was  again  considered. 

Mr.  Machjee  moved  to  amend  the  title  of  the  Bill  by  substituting  "  butteriSi^ 
for  **  margarine.'* 

After  some  discussion  the  House  divided,  and  the  numbers  were — 

For  the  amendment    ♦ .  .  •  .  ,  * .  99 

Against  .  .  • .  124 

Majority  against     , .  , .  . .  — -25 

After  certain  amendments  had  been  agreed  to,  the  Bill  was  read  a  third  time, 
word  margarine  thus  finally  remains  in  the  Bill. 


PROCEEDINGS    OF    THE    SOCIETY    OF    PUBLIC    ANALYSTS. 

PEPPER. 

Bt  Thoilas  Stevrnsok. 

Head  at  the  M^ing,  Jmiet  1887. 

The  following  determinations  may  be  of  interest.  The  peppers  were  ground  by  myself;  and 

50  grms.  of  pepper  were  operated  upon  in  each  case*    The  ground  samples  were  exhaofited 

with  hot  methylated  spirit  of  wine,  60  0»P*|  an  operation  extending  over  seveiral  days« 
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The  alcoholic  liquids  were  evaporated,  and  the  extracts  digested  with  a  oold  solution  of 
potash.  The  piperine  thus  separated  was  washed  with  water,  dried  at  100"^  t\,  and 
weighed*  It  was  then  re-crystallised  from  alcohol^  and  re-weighed  in  a  high  state  of 
imrity.  The  resin  was  obtained  by  precipitating  the  potash  solution  with  hydrochloric 
acid,  and  was  no  doubt  a  mixture  of  resinous  and  oily  bodies.  The  results  are  given  in 
terms  of  air-dried  pepper  ;  and  each  of  the  samples  lost  about  1 4  per  cent,  of  its  weight 

when  dried  in  the  water-oven. 

ril>crlnf!  per  cent.     Resin  per  cent. 
Black  pepper     , .  714  1  44 

„  (Trang) . .  (r(>2  0  82 

White  pepper « 47  0*GO 

Long  pepper     , .  ,  .  4*24  TIG 

Long  pepper  is  inferior  in  pungency  to  black  [lepper  ;  but  it  is  doubtful  whether 
the  contention  that  where  **  pepper  "  only  is  asked  for,  and  long  pepper  oi*  a  mixture  of 
black  and  long  peppers  is  supplied  a  fraud  is  committed,  can  be  maintained.  The  term 
"  pepper "  was  at  one  time  undoubtedly  applied  to  both  round  and  long  jieppers ;  and 
it  is  only  within  recent  years  that  long  pepper  has  been  removed  by  botanists  from 
the  genus  piper,  I  am  clear,  however,  that  if  either  "  black  "  or  "  white  **  pepper  be 
demiindedi  long  pepper,  or  a  mixture,  ought  not  to  be  supplied. 


NOTES  ON  THE  LOGWOOD  TEST  FOB  ALUM  IN  BREAD,  ETC. 
By  W.  C,  YorrNG,  E.LC,  PX\S. 
{Read  oA  the  Meeting f  June^  1887.) 
Ix  mj  paper  on  this  subject,  read  at  the  December  meeting  of  last  year,  I  assumed,  from 
tbe  results  of  experiments  therein  described,  that  the  reaction  with  the  logwoo<l  tebt 
ww$  only  obtained  when  the  alumina  was  present  in  a  form  soluble  in  water ;  and  I 
elated  my  opinion  that  it  w^as  possible  that  under  some  circumstances  no  reaction  would 
b6  obtained,  even  if  alum  had  been  added.  In  the  course  of  the  discusi^ion  it  was  [)ointcd 
oat  that  phosphate  of  alumina  was  insoluble  in  acetic  acid,  and  that  therefore  my  results 
oorttld  not  be  explained  on  the  assumption  that  the  ahimina  naturally  present  in  the 
flour  existed  in  the  form  of  phosphate.  To  this  I  replied  that  it  was  posBible  that  the 
ahttnina,  in  whatever  form  it  existed,  was  combined  with  the  gluten  ;  and  thLs  compound 
niight,  like  gluten,  be  insoluble  in  water,  and  sohible  in  acetic  acid, 

I  have  carried  the  investigation  a  little  farther,  and  now  beg  to  lay  the  results  beftre 
yocu 

With  reference  to  the  insolubility  of  phosphate  of  alumina  in  acetic  acid,  I  find 
il  ta  not  sa  insoluble  as  is  supposed  ;  for  if  to  a  weak  solution  of  alum  a  drop  of  solution 
of  phosphate  of  sodium  is  added,  the  precipitate  formed  is  dissolved  on  the  addition  of 
ttoelic  add* 

Again,  no  precipitate  is  obtained  by  the  addition  of  a  drop  of  solution  of  phos- 
pliAte  of  flodium  to  a  weak  solution  of  alum  acidised  with  acetic  acid. 

In  both  instances  the  precipitate  was  immediately  produced  on  wanning  the  liquid^ 
but  again  disappeared  when  the  liquid  was  set  aside  in  the  cold  for  a  few  hours. 

It  is  therefore  evident  that  phosphate  of  alumina  is  distinctly  soluble  in  cold,  and 
ioaolttUei  or  nearly  so,  in  hot,  acetic  acid. 


I 
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As  far  as  I  have  been  able  to  agcertaio,  tbis  peculiar  property  of  pliospbate  of 
alumina  ha^  hiiherto  escaped  notice/  and  it  will  at  once  be  seen  that  it  must  afiect  the 
accuracy  of  an  eh  pi-ooesees  for  the  estimation  of  alumina  in  bread,  etc.,  as  are  based  upon 
the  insolubility  of  phosphate  of  ulumina  in  acetic  acid.  I  have  a  number  of  experiment 
in  progress  upon  this  point,  the  results  of  which  I  hope  to  be  able  to  bring  liefore 
Society  at  an  early  date. 

Having  observed,  aa  described  in  my  former  paper,  that  the  addition  of  acetic  acid 
t-o  bread,  which  had  previously  given  no  reaction  with  the  logwood  test,  had  the  effect  of 
producing  the  bhie  colour  in  a  very  marked  manner,  I  thought  it  possible,  by  soaking 
the  bread  in  acetic  acid,  to  dissolve  out  the  alumina  and  leave  the  bread  fi*ee  from  it ; 
but  1  find  by  experiment  that  after  repeated  sioakings  (the  bread  being  subsequently 
washed  free  from  acid)  the  reaction  is  obtained  on  again  acidifying,  the  successive  acii 
solutions  also  giving  a  marked  reaction  with  alkaline  logwood  solution. 

It  is  therefore  evident  that  the  alumina  naturally  present  is  so  thoroughly  diffa 
throughout  the  whole  substance  of  the  bread  that  it  is  almost  impossible  to  extract  it  it 
this  way.     My  next  experiment  was  directed  towards  ascertaining  whether  pure  whe 
starch,  or  gluten,  or  both,  contained  alumina  sufficient  to  produce  a  reaction  after  treat 
ment  with  acetic  acid. 

I  found  it  extremely  difficult  to  separate  the  last  trace  of  gluten  from  the  starch  ; 
but  when  I  obtained  the  fitai*ch  quite  free  from  it  I  was  unable  to  get  the  least  change 
of  colour  with  the  logwood  reagent  after  treatment  with  acetic  acid.  On  the  other  hand, 
every  sample  of  gluten  I  prepared  gave  a  marked  reaction  when  treated  in  a  similar  manner. 

This  result  shows  conclusively  that  the  alumina  is  contained  in  the  gluten,  and  is 
absent  from  the  starch,  and  explains  the  difllculty  experienced  in  endeavouring  to  dissolve 
the  alumina  out  of  bread,  as  above  stated. 

Some  doubt  having  l^en  expressed  as  to  whether  phosphate  of  alumina  had  the  same 
property  of  fixing  the  logwood  colour  as  the  hydrate,  I  made  the  following  experiments: — 

Two  portions  of  a  solution  of  alum  were  taken,  each  coloured  with  tincture  of  log- 
wood ;  to  one  a  few  drops  of  solution  of  ammonia  were  added,  and  to  the  other  a  few 
drops  of  solution  of  phosphate  of  soda.  In  both  cases  the  colour  was  carried  down 
with  the  precipitate. 

This  experiment  showed  that  immediately  on  precipiUition  both  had  the  same  pro- 
perty of  fixing  the  colour,  and  on  repeating  the  experiment,  by  adding  the  tincture  of 
logwood  after  the  precipitation  of  the  hydrate  and  phosphate  of  alumina,  I  found  that^ 
both  precipitates  extracted  the  colour.  H 

In  order  to  ascertain  whether  these  precipitates  lost  thiE  property  by  keeping,  I 
next  prepared  some  hydrate  and  phosphate  of  alumina  by  precipitation,  thoroughly 
washed  the  precipitates  on  filters,  and  set  them  aside  for*  ten  days ;  at  the  end  of  this 
time  they  were  still  in  a  gelatinous  condition,  but  were  apparently  quite  free  from  super* 
fUious  moisture.  I  then  sitspended  a  portion  of  each  in  water  and  added  alkaline  log- 
wood solution,  when  I  found  that  both  still  retained  the  property  of  mordaunta. 


*  Bell,  in  bis  "The  Cbamistrjr  of  Foods/'  part  ii*,  p.  113,  gives  a  modification  of  Dopr6*8  ptocfise 
for  estimation  of  alum  in  Hour,  etc.,  and  stAtes  that  he  has  f oatid  that  the  whole  of  the  aiamina  ii  not 
precipitated  in  tlie  cold,  and  that  the  remainlDg  alumina  coitid  be  recovered  on  bgillng. 


I  may  here  montion  tliat  the  colour  given  witb  the  phosphate  appears  much 
lighter  thaa  with  the  hydrate  when  seen  by  rejected  light,  which  isi  no  doubt,  due  to 
the  greater  opacity  o!  the  former,  as  when  Been  by  transmitted  light  the  colours  are 
identical. 

It  would  seem  from  the  results  of  these  experiments  that  if  the  alumina  in  bread 
were  prt^aent  in  the  form  of  free  hydrate  or  phosphate,  a  reaction  would  always  be 
given  with  the  logwood  test,  and  further,  that  it  is  necessary  to  get  the  alumina  into 
one  of  those  forma  in  order  to  obtain  the  blue  stain  ;  therefore,  I  was  not  stricfcly  correct 
in  assuming  in  my  former  jaj^er  that  the  logwood  test  would  faU,  unless  the  alumina  in 
the  bread  was  in  a  soluble  form,  although  T  ptill  l>elieve  that  practically  it  is  alwnys  the 
case  when  the  reaction  is  given. 

Another  conclusion  which  may  fairly  be  di^awn  from  my  results  is  that  the  alumina 
natumlly  present  in  Hour  is  combined  with  the  gluten.  This  being  so,  I  thought  it  would 
be  interesting  to  see  if  gluten  would  absorb  alumina  from  a  solution  of  alum.  With 
this  object  I  prepared  some  gluten,  thoroughly  dried  it,  and  found  the  ash  equal  to  1-2S 
per  cent.  A  portion  of  this  gluten  finely  powdered  was  placed  in  a  2  per  cent,  solution 
of  alnm,  and  kept  for  some  hours  at  a  temperature  of  about  180°F.  j  it  was  then  thrown 
on  to  a  filter,  thoroughly  washed,  and  dried.  The  ash  then  amounted  to  1-32  per  cent. 
Taking  into  consideration  the  gi-eat  dilliculty  of  washing  the  gluten  free  from  excess  of 
alum,  I  do  not  think  this  slight  increase  of  ash  is  due  to  absorption  of  alumina. 
Although  gluten  does  not  appear  to  have  the  property  of  absorbing  alumina  from  a 
eolation  of  alumi  yet  its  properties  are  aficcted  in  a  marked  degree  by  contact  with 
Bttch  a  solution,  as  it  may  then  be  kept  moist  in  a  warm  place  without  giving  any  indica- 
tion of  decomposition,  whilst  ordinary  gluten,  as  is  well  known,  darkens  in  colour,  swells, 
and  rapidly  decomposes  under  similar  circumstances. 

With  reference  to  my  former  statement  that  the  logwood  test  may  fail,  even  if  alum 
had  been  added  to  the  bread,  I  have  tested  a  large  number  of  samples  containing  alum 
in  different  quantities,  and  made  and  baked  in  a  vai-iety  of  ways,  and  I  am  bound  to  say 
that  in  every  case  I  have  obtained  a  reaction,  such  as  could  not  be  in  any  way  over^ 
looked. 


I 
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QITANTITATIVE  BET  ERM  IN  AT  ION  OF  PEPPEK  MIXTURES. 

By  a.  W.  STfjKEs,  F,C.vS.,  KI.O. 

R6iid<    at    thf^    Mfftififjf    Jtme^     1887. 

8av  ERAf.   methods  have  been  suggested  for  the  estimation  of  mixtures  of  pepper  with 

otlier  substances,  though  none,  I  believe,  has  resulted  in  a  quantitative  formtda. 

Thus,  Mr.  W.  Bly th  suggests  that  the  nitrates  and  nitrites  might  form  a  guide ; 
but  as  he  finds  they  vary  in  genmne  peppers  from  '038  to  '118  per  cent*  (when  calcu- 
lated a»  nitric  add)  little  reliance  can  be  placed  upon  this  for  a  quantitative 
method. 

The  quantity  of  piperine  has  been  proposed  also  as  an  index]  but  in  genuine 
peppers,  including  long  pepper,  this  varies  from  1*7  to  0*38  per  cent.     Even  in  a  variety 


U8 


THE  ANALYST. 


of  black  pepper  samples  the  piperine  rangos  from  4  to  9  38  per  oeot.     Nor  is  the 
estimation  of  piperine  an  easy  and  rapid  operation. 

Mr.  C.  Heisch  lays  great  stress  upon  the  percentage  of  starch  natural  to  pepper, 
stating  that  he  would  **  view  with  great  suspicion  "  a  pepper  containing  lees  than  50  per 
cent,  of  starch.  Yet  bis  own  analyses  (Tue  Analyst,  vol.  xi,  p.  188)  show  a  sample  of 
genuine  Acbeen  Penang  containing  only  i8*53  per  cent.^  while  a  mixtiire  of  C»U  per 
cent*  of  black  pepper  with  10  of  Poivrette  is  shown  to  contain  49*98  per  cent,  of  starch. 
In  nine  samples  of  black  pepper,  Mr.  Hei&ch^s  analyses  show  a  variation  from  48*5  to  5G  tJ 
per  cent,  of  starch. 

In  two  samples  of  long  pepper  the  starch  is  given  as  46  1  and  &8'd  per  cent. 
Pepper-starch  cannot  be  rapidly  or  ©a^^ily  estimated. 

For  these  reasons  the  quantity  of  starch  found  in  a  mixtare  would  not  well  serve^ 
for  quantitative  purposes  in  fixing  the  amount  of  adultei^ation. 

The  amount  of  ash  is  sulTicient  to  show  any  abnormal  proportion  of  sand 
dirt ;  hut  for  admixture  with  olive-stones,  rice,  and  starch  generally,  no  quantit 
method  is  known. 

In  my  opinion  the  determination  of  the  woody-fibre  will,  as  a  rule,  be  sufiicient ' 
obtaining  a  very  close  approximation  to  the  extent  of  admixture.  In  separating  woody- 
fibre  by  the  usual  method  of  boiling  the  substance,  first  with  acid,  and  then  with  alkali, 
constant  results  are  dijlicult  to  obtain.  The  alkali  always  dissolves  up  part  of  the  fibre  ; 
how  much,  depends  upon  the  fineness  to  which  the  substance  is  ground.  From  pepper 
mixtures,  to  obtain  the  woody-fibre,  we  have  to  get  rid  of  starch,  ash,  piperine,  and 
resinous  bodies.  This  I  find  can  best  be  done  by  taking,  say  1  grm.  of  the  sub- 
stance, boiling  it  in  a  flask  for  five  minutes  with  100  c.c.  of  distilled  water*  This  i 
out  the  starch  granules.  Now  50  c.c.  of  distilled  water  containing  6  c.c.  of  strong 
phuric  acid  are  added,  and  the  whole  is  boiled  for  one  hour  under  an  upright  condenser j| 
The  contents  of  the  flask  are  then  washed  on  to  a  weighed  filter-paper,  carefully  washed! 
with  hot  distilled  water,  then  with  hot  alcohol,  and  lastly  with  ether.  The  filter-paper 
is  placed  in  a  weighiog  tube,  dried,  and  weighed.  Some  allowance  should  be  made  for 
loss  of  weight  of  the  filter-paper  when  extracted  by  hot  sulphuric  add  solution,  alcohol, 
and  ether.  Filter-papers  (English}  of  b^  inches  diameter  lost  '012  gramme  when  sub* 
mitted  to  this  process.  It  is  then  incinerated,  and  the  weight  of  the  ash  subtracted  from 
the  former  weight.  Thus  determined,  closely  concordant  percentages  of  fibre 
tained  from  the  same  sample. 

Taking  a  number  of  samples  of  the  same  peppers,  etc.  (for  Fome  of  which  I  am" 
dobttd  to  the  kindness  ^f  Dr.  T,  Stevenson),  I  find  the  following  percentages  of  fibre  (i 
the  dried  samples). 

Black  pepper  21  0  to  26 '3  with  an  average  of  24'4  per  cent. 
Wliite      „      12  7  to  138       „  „  ia*3        „ 

Long        „       200  to  22*3        „  „  21-0        „ 

Olive   stones  62  2  to  642       „  „  62-6 

Rice  0-8  to     VO        „  „  I'O 

A  more  extended  series  of  analyses  might  perhaps  alter  these  averages  slightly,  bul 
not,  I  think,  materially. 
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Aooepting  tbeee  averages  as  con-ect  a  general  formula  for  calculating  a  mixture  of 
blive  stones  idth  f>epper  would  be 


100a -100m 


Wbere  ic  =  percentage  of  dry  pepper. 

a  :=  „         ,1  fibre  in  dry  olive  stones. 

^  ^^  »i         »>  ft 


mixture. 
„  pepper. 

The   formula    for    a  mixture  of    black  pepper  and  oHve-stoneB   would    be  for 
6250 -100m 


ace: — 


X  = 


3b'l 


Mixtures  of  pepper  witb  tbe  above  adulterants  were  made,  and  the  fibre  deter- 
lined.  h 

A  mixture  of  black  j^epper  and  olive  stones  containing  : —  ( 

>|>ercent.oUv6stoneBgave28*6 percent. fibre, uBingformula gives  1 11  percent,  olive  stones. 


33-8 
36-G 


24-7 
321 


A  mixture  of  wbite  pepper  and  olive  stones  containing  : — 
)  percent,  oli%^estonee  gave  18*4  percent,  fibre,  tbia  formula  gives  10*4  per  cent,  olive  fitones. 


SO 


23-5 
28*7 


20i^ 
31-3 


A  mixture  of  long  pepj»er  and  olive  stones  containing  r — 
)  percent,  olive  stones  gave  2  4  *[>  per  cent,  fibre,  tbis  formula  gives    0 '  4  per  cent,  olive  stones. 


29-0 
33-3 


lI)-3 
32-1 


A  mixture  of  rice  witb  wbite  pepper  containing : — 
per  cent,  rice  gave  1  I'D  per  cent,  of  fibre,  tbis  by  formula  gives  113  percent,  of  rioe, 

**  f  11*0  „  „  „  lo*7  t|  ,,  ^m 

I*  f*  ^*8  ft  If  H  2B*4  »,  „  ■ 

Eioe  is  usually  added  onJy  to  wbite  peppers,  so  that  the  formula  in  such  case  would 

1330--1007rt  ^ 


Rice,  per  cent,  = 


12-3 


In  tbe  case  of  mixtures  of  wbite  and  black  peppers  to  which  olive  stones  have  been 

3ded,  it  is  necessary  to  estimate  by  the  appearance  and  by  tbe  ash  the  probable  proportions 

white  and  black  present,  and  then  to  take  as    the  percentage  of  fibre  naturally 

ent  some  number  between  13*3  and  24*4  for  the  formula  in  calculating  results* 

result  will  neoessaiily  be  only  approximate. 

Of  oourse    the  presence  of  olive  stones    and  of   starch  (foreign)  should  first  1^^^ 
:>vered  by  the  microscope  before  applying  the  quantitative  method  indicated.         fl^H 
For  mixtures  of  long  i>epper  witb  other  peppers  the  process  is  not  applicable.     T 
irould  here  ex}n-ese  my  thanks  to  my  assistant,  Mr.  E,  Michael,  for  care  and  attention  in 
carrying  out  much  of  the  above  work* 
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METHOD    OF    SEPARATION    OF    COLOURING    MAITERS    IN    BUTTER,! 

IMITATION  BUTTER,  AND  80  CALLED  BUTTER  COLOUBB. 

By  Peof.  Albert  R.  Leeds,  Ph.D., 

Professor  of  Ck^mistn/  in  Stevens  Institute,  Ut^oktn^  K.  J. 

In  the  case  of  butter  and  imitation  butter  which  contain  minute  quantities  of  colouring 

matters,  100  grams,  of  the  sample  are  dissolved  in  300  c.cm.  of  petroleum  ether.     The 

specific  gravity  of  this  ether,  which  I  have  myself  used,  has  been  0'638.     It  evaporate^B 

;dtS 


'1 


thM 
ut^ 


completely,  leaving  no  reeidue  or  trace  of  colour  behind,     A  graduated  cylinder  or  "  tesi 
miKer  "  can  be  advantageously  used  in  making  the  solution.     The  ethereal  solution  of 
the  fats  and  colouring   matters  is  separated  from  the  water  and  salts   by  means  of 
separating  funnel.     It  is  washed  with   100  c-cm.  of  water  in  successive  portions,  am 
these  wash-waters  are  drawn  olF  by  the  separating  funnel.     The  ethereal  solutions  of  t\ 
fat  are  allowed  to  stand,  in  winter,  in  the  cold,  or  surrounded  by  ice-cold  water,  for  15  op 
20  hours,  when  a  large  quantity  of  stearin  crystallises  out.     In  some  cases  the  stearin 
thus  separated  amounted  to  20  per  cent,  of  the  total  weight.  H 

The  clear  yellow  ethereal  solution,  after  being  decanted  from  the  separated  eteariiit 
is  shaken  up  in  the  test-mixer  with  50  ccm,  of  a  decinormal  solution  of  potash*  This 
is  usually  sufficient  to  dissolve  out  all  the  colouring  matters  which  are  capable  of  being 
dissolved  by  dilute  alkali. 

After  the  af|ueous  solution  of  the  colouring  matters  has  been  drawn   off  from  tl 
ethei*eal  solution  of  the  fat.s,  this  aqueous  solution  is  very  carefully  acidi£ed  with  dilui 
hydrochloric  acid  until  ji        cid  to  test  paper.     The  colouring  matter  (aocompanied  by  a 
small  amount  of  fatty  acia      hich  unfortunately  is  always  formed  by  the  saponification 
of  the  fats  and  subsequent  setting  free  by  the  acid)  then  separates  out.     It  is  filtered 
through  a  tared  filter  and  washed  with  cold  water. 

In  one  experiment,  in  which  only  50  grams,  of  olooinargarine  were  thus  treated, 
the  colouring  matter  and  some  fatty  acid  accompanying  it  weighed  0'145  gram. 

It  is  important  to  note  that  in  aU  cases  which  I  have  encountered  the  etherci 
solution  of  the  fats  had  a  pale  yellow  colour.     This  slight  colour  was  left  after  the  fi 
separation  of  the  ethereal  solution  of  the  fats  from  the  aqueous  solution  of  the  colouring 
matters  in  dilute  alkali.     It  was  not  i*emoved  or  lessened  by  any  subsequent  treatmen 
with  potash  solution,  however  oft  repeated.     This  residual  pale  yellow  colour  is  due 
the  fats  and  oils  themselves,  and  it  is  not  due  to  any  added  colouring  matters.     This 
remark  is  true  of  butter,  imitation  butter,  and  "  oleo  oil/'     It  is  the  slight  yellow  ooloi 
natural  to  the  fat  itself.     It  may  be  entii-ely  removed  without  the  use  of  chemical  agent 
and  without  any  change  whatsoever  in  the  fat  itself,  except  the  abstraction  of  that  vei 
minute  portion  which  carries  with  it  the  yellow  colour. 

Butter  Coloues. 

Three  samplea  of  butter  colour  were  similarly  treated,  using,  of  course,  smaller 
quantities  of  the  samples.  About  5  grams*  were  dissolved  in  20-25  c.cm.  petroleum 
ether,  and  10  c.cm.  of  a  4  per  cent*  solution  of  potash  were  used  for  separation.  The 
aqueous  solution  in  alkali  was  then  just  acidified  with  dilute  hydrochloric  acid,  and  the 
colouring  matter  filtered  and  washed  on  a  tared  filter.  It  was  then  left  behind  in  a 
resinous  condition. 


^^^^^^^^TH^NALY^^^^^^^^^^IS^^ 

ItaAfrrinKa  nv  Cfni.niTiiix«    Mattrims                                                        H 

Uolcmriog 
Hfttter* 

Concentrated 

Conoontratcd 

Ckmcentratcd 
HCl 

Annatto. 

Indigo  Blue, 

changing  to 

Violet. 

Blue,  becoming 

colour! eas  on 

standing. 

Same. 

No  change,  or 

only  slight  Dirty 

Yellow  and 

Brown. 

Annaito 
+   decolourified 

Blue,  becoming 

Green,  and  slowly 

changing  to 

Violet. 

Blue,  through 
Green  and 
Bleached. 

Decolour  ieed. 

No  change,  or 

only  slight  Dirty 

Yellow. 

Turmeric, 

Pure  Violet. 

Violet. 

Violet. 

Violet,  changing 
to  original  colour 
an  evaporation  of 

HCl 

Turmeric    -^ 

decolourised 

butter. 

Violet  to  Purple, 

Violet  to  Keddish 
Violet. 

Same. 

Very  fine  Violet. 

8al&oo. 

Violet  to    Cobalt 
Blue,  changing  to 
Eeddish-browo. 

Tiight  Blue, 

changing  to 

light  Reddiah- 

Brown. 

Same. 

Yelbw,  changing 
to  Dirty  Yellow. 

Saffron  + 

deoolourieed 

butter* 

Dark  Blue, 

changing  quickly 

to  Eeddiah- 

brown. 

Blue,  through 
Green  to  Brown. 

Blue, '  ^' 'ckly 

chai       ^  to 

P     ^e. 

Yellow  becoming 
Dirtjr  Yellow. 

^B     Carrot* 

Umber  Br^  ^ 

Decolourised. 

Do.  with  NOt 
fumes  and  odoui 
of  burnt  sugar. 

No  change. 

^^^fan-ot  + 

^^Hfeolourised 

^^^Imtter. 

EeddiBh-brown  to 

Purple,  aimilar  tc 

Tarmeric. 

Yellow  and 
decolourised. 

Same* 

Slightly  Brown. 

^   Marigold. 

Dark  Olive- 
Green,  per- 
manent. 

Blue,  changing 

in^statitly  to  Dirty 

Yellow-Green. 

Green. 

Green  to  Yellow- 
ish-Green. 

SiUfiower. 

light  Brown. 

PartiaUy 
decolourised. 

Decolourised* 

No  change. 

AtuUne  Yellow. 

Yellow. 

Y-ellow. 

YeUow. 

Yellow. 

^lartloua 
^     YeUow 

Pale  YeUow. 

Yellow.  Keddiish 

precipate. 

Magenta  at 

margin. 

Y^ellow. 

Yellow  predpjit45, 

treated  with  NH, 

and  ignited, 

deflagrates. 

H    Tktorta 
^B     Yellow. 

Partially 
decolourieed. 

Same. 

I?ame. 

Same  colour 

returns    on    neu- 

tralisins:  with 

1    AIlirereeolutsaKit 
1         in  Alcohol. 

Solutions  and  reagents  were  used  in  equal  proportions,  two  to  three 
drops  of  each.     Ammonia  gave  with  Turmeric  Keddish-Brown,  return^ 
ing  to  original  colour  on  driving  oft'  KH^, 
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NITRATES  AND  NITRITES  (II), 
Bv  A.  Percy  Smith,  F.I,C,,  Rugby* 
In  my  previous  paper  on  this  subject  (Analyst,  March,  1887)  I  showed  only  that  a  birl 
ag^reement  ezifited  betvireeii  the  total  nitrogen  and  the  conjoined  estimations  of  nitrates 
and  nitrites.     My  present  aun  is  to  prove  that  the  method  gives  absolutely  accurate 
results. 

In  my  early  experiments^  the  resulte  were  far  from  uniform,  owing  to  the  extra- 
ordinary  delicacy  of  the  napthylamine  test.  The  source  of  error  lay  in  the  water  used* 
It  was  necessary  to  prepare  water  absolutely  free  from  nitrogen.  To  do  this  it  is  beet 
to  treat  it  with  a  copper-zinc  couple  for  at  ha^i  a  week,  render  alkaline,  and  distil  slowly, 
rejecting  that  portion  containing  ammonia*  Ordinary  distilled  water  gives  a  strong 
colouration  with  the  napthylamine.  I  believe  the  nitrous  acid  is  chiefly  the  result 
oxidation  of  the  ammonia,  which  all  distilled  water  contains. 

After  eKminating  all  sources  of  error,  I  found  that  the  determination  of  nitrates 
and  nitrites  when  known  quantities  wer^  added  to  pure  water  agreed  absolutely  with 
the  colours  produced  for  comparison  by  known  quantities  of  the  salts  used  separately. 
For  inBtance :  A  litre  of  nitrogen-free  water  has  added  to  it  5^0  mg.  N  in  the  form  of 
KNOg,  and  -3  mg.  N  as  KNO.*  ^ 

100  ex.  is  evaporated  to  dryness  for  nitrates,  and  tbe  colour  produced  by  tbo^^ 
phenolsulphonic  acid  test  is  identical  with  that  yielded  by  •S  mg,  N  similarly  treated. 
Hence  1  litre  =  5-0  mg. 

Again>  100  c.c.  ai-e  tested  for  nitrites,  and  the  colour  is  copied  by  -0.3  mg.  N»*S 
tng.  per  Ktre.  ^| 

In  applying  the  napthylamine  test,  it  is  necessary  that  the  solution  of  napthy^^^ 
lamine  hydrochlorate  should  be  colourless,  or  nearly  so.     The  colouration  developed  by 
standing  is  easily  removed  by  animal  clmrcoaL     It  is  a  good  plan  to  keep  charcoal  in 
the  solution,  the  supernatant  liquid  can  be  taken  up  by  a  small  pipette,  from  which  the 
drop  or  drops  is  added  to  the  water  under  examination » 

Similar  quantities  of  the  reagents  must  be  used  in  each  tube.  This  is  especialjy 
necessary  in  determining  nitrates.  Diilerent  ftfiade^  (not  depthf^)  of  colour  may  be  pro- 
duced if  attention  is  not  paid  to  this  point.  I  find  the  most  trustworthy  method  is  to 
evaporate  just  to  dryness,  or  just  short  of  dryness,  add  ten  drops  phenolsulphonic  add 
from  a  small  (1  c.c.)  pipette,  agitate,  add  1  c,c.  water,  and  thi-ee  drops  strong  sulphuric 
acid,  then  dilute,  add  ammonia  in  excess,  and  make  up  to  100  c.c. 

The  napthylamine  test  b  far  superior  to  metaphenylene  diamine  for  ascertaining 
when  all  nitrites  are  reduced  by  the  copper-zinc  couple,  and  its  use  has  led  me  to  tha 
opinion  that  the  surface  of  zinc  recommended  by  the  water  committee,  viz.,  3x2  inches. 


is  insufficient  for  the  purpose ;  that  is,  if  one  desires  the  reduction  to  be  completed  ij^M 
twenty-hours.     Using  that  amount  of  zinc  in  100  c.c.  of  water  of  42^  of  hardness  lad  U^a 

the  following  : — 


In  24  hours 
„     3  days 
„    *     „ 
It  was  then  kept  at  80"^ F.  for  a  whole  day. 


N  per  litre, 
103 
1-71 
2*04 


Naph.  test. 
Red 
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3*71 


None 


In  7  days . . 

Again.  (1)  50  c.c,  of  standard  potaasic  nitrate  solution  was  made  up  to  500  c.c, 
with  thiB  same  hard  water ;  the  total  nitrogen  express  aa  ammonia  being  10-1412 
milligrammee* 

(2)  50  o.G.  of  potassic  nitrate  solution  was  diluted  in  a  similar  manner  with  pure 
distilled  water*  Total  N  as  NH^  =  78787  mg,  100  of  each  was  treated  with  3  '^  x  2 '/ 
oopper-zinc  couple. 

Soft  Water. 
Milligrammes  of  NH,  7-8787 

In  2  days  15 

„  4     „  40 


Hard  Water. 
10-1412 


7'8 


2-5 
4-25 

10-1 


It  would  seem  from  this  as  il  the  hardness  of  the  water  has  little  or  no  eflect  uj 
the  time  required ;  indeed  a  hard  water  seems  to  be  reduced  the  ea^^ier  of  the  two^  but 
the  qnantitj  of  ^inc  exposed  is  no  doubt  the  chief  factor  in  the  duration  of  timej  as  may 
be  seen  from  the  following  expenmente  i — 

Water  containing — 

Total  solids  1040-0 
Free  Am  0*0D 

Alb.    „  0-12 

N  10-23 


Total  Am  by  CuZn  12*5  milligrammes  per  litre. 


Three  lots    of  70  c.c,  were  treated  with  CuZn  couples^  having    the  respective 


mrfaoes  of  (a)  4  sc|.  in.,  (b)  2^  sq.  in.,  (c)  1|  sq.  in. 

M 

(») 

(0) 

In  24  hours  (5  c.c)              . .          *032 

•0272 

•020 

„  48     „                   .                        -0625        . . 

•0625 

•035 

TO                                                                               

»f    *'*       It 

— 

•045 

*0625  X  200  ^  12'5,  the  total  amount  present. 

Here  we  see  in  a  very  hard  water  complete  reduction  took  place  in  two  days  wiE 
only  21  sq.  in.  of  zinc.     The  sample  ha^^ng  4  sq,  in.  was  probably  finished  earlier. 

From  these  and  other  resuItSj  I  concluded  it  was  better  to  err  by  using  too  much 
sine  than  too  little,  and  that  eight  sq.  in.  should  be  invariably  employed.  By  bo  doing 
the  time  required  for  reduction  is  seldom  prolonged  beyond  the  twenty-four  hours.  Of 
eooree  I  am  speaking  of  my  own  experience  only.  It  may  happen  that  others  may 
obtain  different  results.  The  waters  in  my  district  are  generally  hard,  some  very  much 
•o^  doe  to  the  proximity  of  the  lias.  They  are  also  highly  charged  with  chlorine 
from  salt  deposits  in  the  soil.  (We  have  an  artesian  well  Just  beyond  the  town,  which 
is  of  no  use  to  anybody  on  account  of  the  salinity  of  the  water.)  This  may  probably 
lend  towards  rapidity^  whereas,  according  to  Mr,  Williams'  original  paper  on  this  sub- 
Jeet  (Amaltst,  Vol.  YI.,  p.  36)|  the  presence  of  falt^  with  an  alkaline  re-action  is  found 
to  retard  the  speed  of  the  reduction. 


SCHEME  FOR  QUALITATIVE  BLOWPIPE  ANALYSIS*  ■ 

BY    A.    J.    MOSKS.  ^* 

In  the  following  scheme  the  tests  are  grouped  in  an  order  favourable  to  rapid  work,  and 
the  attempt  has  l)een  to  give  an  amount  of  detail   that  will  sulHce  for  moet  anftljrses. 
Substances  of  unusual  complexity  will  need  special  treatment  that  the  scheme  does  not 
pretend  to  outline,  and  at  all  times  sTiccessful  work  will  l>e  probable  only  when  th^H 
analyst  has  previously  acquired  a  fair  knowledge  of  the  reaction  of  the  simple  oxides,      ^ 

The  substance  may  contain :— Al,  NH^,  Sb,  As,  Ba,  Bt,  Bo,  Br,  Cd,  Ca,  CI,  Cr,  Co, 
Cu,  F,  Au,  I,  Fe,  Pb,  Li,  Mg,  Mn,  Bg,  Mo,  Ni,  P,  E,  Se,  Si^  Ag,  Na,  Sr,  S,  Te,  Sn,Ti, 
W,  U,  V,  Zn. 

Tests  croN  the  Unboastbd  Substance 
1 .  In  7mrrow  yhi^s  tube  dosed  at  one  end. 

Heat  in  the  flame  of  an  alcohol  lamp,  at  first  gently,  and  then  to  rednea&     NotaJ 
^  all  changes. 

Moisture  in  the  upper  part  of  tube 
Odourless  gas  that  assists  combustion     , 
Piiogent  gai«  that  whitens  lime  water 
Odour  of  prus&ic  acid 
„      of  putrid  eggs 
„      that  suHbcatcs,  fumes  colourless 
If  ft  «}       violet 

n  11  »♦       brown 

i»  ft  ,f       greenish     , , 

„  If  yf       etch  the  glass 

„       of  nitrous  acid,  fumes  reddiah-brown 
,j      of  aiiimonia,  fumes  colourless  or  white 
Sublimate  white,  fusing  yellow  * . 
„  „       and  volatile 

„  „       yellow  hot,  infusible    ,  , 

,♦  „  „  funible 

i,  f,       fusible,  needle  crystals 

„  „        volatile,  octahedral  crystals 

„  „       fumble,  amorphous  powder 

„       mirror-like,  collects  in  globules 
„  „  does  not  collect  in  globules 

„       red  when  hot,  yellow  cold 
,1       dark  red  when  hot,  reddish  yellow  cold 
„       black,  when  hot,  reddish-brown  cold 
„       black,  but  becomes  red  when  rubbed 
„       red  to  black,  but  becomes  red  when  rubbed 
Colour  of  Bubetancee  changes 

from  white  to  yellow,  cools  yellow 
„  „        yellow,  cools  white 

„  „        dark  yellow,  cools  light  yellow 

„  „        brown,  cools  yellow 

„  „        brown,  cools  brown 

„      yellow  or  red  to  darker,  cools  green 
„      red  to  black,  cools  red    . . 
„      blue  or  green  to  black,  coola  black 


IT,0 

o' 

COjj 
CN 

US 
so, 

T 

Br 
CI 
Fl 

NH, 

Pbci,. 

XH/(8alt8) 

HgCl 

HgOl, 

BbjO^, 

ApmO^ 

TeO. 

-tig' 

As,  Cd,  To 

B 

A8,H, 

Hb,8, 

HgS 

Se 

Pbo 

ZnO 

BiA 
HnOj 
CdO 

CrA 
Fe^O, 
CuO 


•  School  of  Mines  Quarterly. 


so, 

indicating 

S 

SeO, 

if 

Se 

As..O, 

t» 

As 

Af-,0, 

n 

As 

Sb,0, 

it 

Sb 

TeO. 

11 

Te 

PbSO, 

fy 

PbS 

SeO„ 

If 

So 

MoO, 

M 

Mo 

BW, 

^^m  2.  /ft  narrow  girths  tuhe  open  at  both  ends. 

^V  Place  the  assay  near  the  lower  end  of  the  iubOf  aud  heat  gontly^  and  then  strong! 

^B  tncTeasing  the  aii^  current  by  holding  the  tube  more  and  more  nearly  vertical 

^^H        Odour  that  suffocates  . , 

^H  „      of  rotten  horseradish   . . 

^H  ^   of  garlic  

^H        Sublimate  white  volatile  octahedral    ajstalis 
^^^^—         ^1  non- volatile  powder 

^^^^H         ,,  non-volatile  fusible   powder 

^^^H  non-volatile  fusible  powder 

^^^H  S^*^y  ^^  ^^  distance 

^^^H         ,»  yellow  hot,  white  cold,  blue  in  B.  F. 

^^^H         ,«  brown  hot,  yellow  cold,  fusible     .  . 

^^^H  metallic  mirror      ,..,,, 

i^       5»  Alone  on  cluircoal, 
j  Heat  with  gentle  O.  F. 

Bh, — Volatile  white  coat  that  disappeai-s  In  R.  F.  tinging  the  flame  green. 

As. — Garlic  odour  and  a  faint  white  coat  that  disappears  in  B.  F.,  tinging  the 

flame  azure  blue. 
8e.— Horseradish  odour,  and  a  steel  grey  ooat  that  disappears  in  B.  F,,  tinging  the 

flame  azure  blue, 
Te* — White  coat  with  i-ed  or  yellow  border  that  disappears  in  11*  F.,  tinging  the 

flame  green. 
Change  to  gentle  B.  F. 
Cd. — Brown  coat  surrounded  by  peacock  tamiBh.     The  ooat  heated  in  a  closed  tube 

with  NovSjO^  gives  a  bright  yellow  mass. 
Heat  strongly  in  both  flames,  and  if  the  presence  of  Te  m  suspected  place  a  bit  of 

porcelain  so  that  the  fumes  pass  between  it  and  the  ccal  (or  test  a  separate 

portion  on  a  plaster  tablet). 
Ab,  Sb,  and  Cd  may  give  stronger  tests. 

Zn* — White  not  easily  volatile  coat,  bright  green  with  cobalt  solution* 
Sn. — White  non- volatile  coat  close  to  assay,  blue  green  with  cobalt  solution, 
Te. — Moisten  the  film,  which  forms  on  the  porcelain,  with  concentrated  1LS0|,  and 

heat  gently ;  the  add  will  be  coloured  a  fine  red. 
Dissolve  any  coat  that  forms  in  Ph.  S.,  and  treat  on  coal  with  B,  F,  and  tin. 
Sb  or  Bi* — ^A  dark  grey  to  black  bead. 
White  coats  may  form  from  Mo  Pb  Bi  or  alkalis,  yeUow  coats  fi-om  Pb  or  Bi, 

brown  or  red  coats  from  Ou  or  Mo,  and  the  ash  of  the  coal  may  be  wliite  or 

red.     If  these  coats  interfere  with  the  Sb  test,  the  Pb  and  Bi  may  be  held 

back  by  adding  a  little  boracio  add, 
4.   WUh  sofla  mi  coaL 
Moke  a  paste  with  the  substance,  soda,  water,  and  charcoal  dust,  and  heat  strongly 

with  B.  F. 
As  and  Cd  should  be  noticed  here  even  in  small  amounts* 
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If  any  coat  formfi,  moisten  it  with  cobalt  solution^  and  blow  a  strong  blue  flame 

on  the  suhatanoe, 
Zn. — Bright  green. 
Sn. — Blue  green. 
Big  up  the  coal  containing  the  soda,  and  [ilace  it  upon  a  silver  coin,  moiBten, 

and  heat. 
B,  Se,  or  Te. — The  cjin  will  be  blackened. 
If  tlie  soda  effervesces  during  fa&ion^  look  for  SiO,^  or  TiO^.     Examine  it  altso  fa 

metallic  particles,  and  note  whether  they  are  e*ff.f  malleable,  magnetic^  brittli 

red  I  etc. 

5.  With  bismuth  Jlux. 
Treat  tlie   substance  on  t^oal  to  i^movo  the  exteay  of  Sb,  Ab,  and   Hg,  hy  genll©^ 

O.  F.,  and  excess  of  *M  by  gentle  R,  F.     Mix  with  au  equal  volume  of  the 

ilux,  and  heat  gently  upon  a  plaster  tablet, 
Pb. — Yellow  coat  of  iodide  at  distance,  yellow  oxide  nearer. 
Bi. — Red  coat  of  iodide  at  distance,  yellow  oidde  neai^er. 
Bi  and  Pb. — Orange  coat  of  iodide  at  distance. 
Make  a  similar  test  on  eoal^  first  moistening  the  coal  near  the  assay  with  coti 

solution.     Blow  a  i^trong  flame  upon  the  substance. 
Sn» — A  bluish-green  coat  (which  is  not  injured  by  the  Pb  and  Bi  coats). 
White  coats  may  form  of  K I  or  lvjSO|,  and  at  times  the  rod  iodide  of  Bi  is  frixig 

with  the  yellow  of  Bi. 

6.  In  matrasB  with  soda. 

Mix  the  Bubfitance  thoroughly  with  soda,  and  heat. 
Hg. — Metallic  mirror  that  can  be  collected  into  globules. 
Cd,  Te,  and  As, — Metallic  mirrors  that  cannot  be  collected  into  globules-',     Bit 

matrass,  and  heat  mirror  for  odour  of  Af^O^,. 
NH^. — Odour  of  ammonia. 

7.  In  matras4t  with  KHSOy 

Mix  the  substance  with  KHSO^,  and  heat  gently. 

Br. — Brown  fumes.     Gives  greenish  blue  flame  in  Ph.  S,  bead  w*ith  '''•iH 
I. — ^Yiolet         ,4  „       emerald' gi'een  ,  „  „ 

Ci — Greenish  „  „       azure-blue  „  „ 

NjO|j, — ^Brown  fume^,  recognisable  by  odour. 
Fl. — The  glass  of  matrass  will  be  etched.     If  a  moistened  strip  of  Biazil 

paper  be  inserted  at  one  end  of  an  open  tube,  and  at  the  other  a  mixture  of 
powdered  phosphorus  glasa  and  substance  be  fused,  the  paper  will  be  made 
airaw  colour,  and  the  glass  etched,  and  made  dull  and  cloudy  throughout|  or 
in  patches. 

8.  With  dilute  acid. 

Heat  substance  gently  with  dilute  HNO^  or  HOL 
GO}* — Effervescence  continuing  after  flame  is  removed  (H,S  and  CI  are  sometimes 

evolved  with  HCl,  but  may  be  recognised  by  their  odoiirs. 
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Tests  ufon  the  Roasted  Substance. 
If  the  substance  has  been  proved  to  contain  no  As,  Sb,  or  S,  proceed  with 
No.  9^  but  if  not,  Bubmit  the  substanoe  to  a  slow  heating  in  the  O,  F.  to  drive 
off  S,  As,  Sb,  etc.,  and  thus  leave  the  metals  mainly  as  oxides.  Turn  the 
material  occasionally,  and  if  it  agglomerate.*^,  repulveriBe,  and  again  roat^t. 
Continue  till  no  noticeable  fumes  are  given  ofl\ 

0.  In  phosphorus  salt  heotL 

Kote  all  the  changes  with  small  and  larger  amounts  of  the  substance  diaaolved,  and 

with  treatment  in  both  O,  F.  and  R.  F. 
The  changes  and  their  Bimpler  coniir  mat  ions  are  as  follows : — 


^ 


In  R.  F. 

In  0.  F. 

In  0.  F. 

Confirrafttion 

Cold. 

Hot. 

ColiL 

Soda  bead  O.  F, 

Mn. 

Colourleaa 

Brown 

Violet 

Bluish  Green 

t'r. 

Green 

Reddish 

Green 

Yellow 

Ur. 

II 

Yellow 

II 

Brown 

Mo. 

u 

Greenish 

Colourless 

White         1 

V. 

i» 

Dark  Yellow 

Light  Yellow 

II 

Co+Fe 

Dttll  Green 

Green 

Cireen 

i» 

Co. 

Blue 

Blue 

Bhie 

On  coal  with  Sn 

w. 

II 

Yellow 

Colourless 

Green 

Ti. 

Violet 

II 

M 

Violet 

Ki. 

Yellow 

Brown 

YeUow 

Colourless 

Fe. 

Brown  or  Bed 

Dark  Yellow 

Light  Yellow  G 

reen  to  Colouilesa 

Fe  +  Ur. 

M 

lied  to  Yellow 

Greenii^h 

Green 

Fe  +  W. 

It 

n 

Light  Yellow 

Blue  to  Wine 
Colour 

Fe+Ti. 

19 

»f 

11 

Violet 

Cu. 

Opar|UQ  Red  or  Green        Green 

Blue 

Opac|ue  Red 

SiO^ — ^The  hot  bead  cannot  be  made  perfectly  clear,  but  is  semi-transparent. 

Touch  hot  bead  with  NaNOg. 

Mn. — Violet  colour. 

If  Cu  or  Co  obecure  the  testa  treat  as  in  No.  IL 

The  absence  of  Mn  and  Ni  is  not  proved  until  special  tests  have  been  made. 

The  SiOj  test  is  best  made  upon  a  small  fi-agment  of  the  substance.  The  bases  of 
most  fiilicates  dissolve,  leaving  a  ti'anslu cent  mas.H  or  *' skeleton  "  of  the  general 
shape  of  the  fi*agment,  and  visible  iti  both  the  hot  and  cold  beads. 

10.  Reduciion  colour  tests j 

Saturate  two  Ph«  8.  beads  with  the  substance  in  0<  F.|  treat  one  of  them  on  coal 
with  8n,  and  strong  R.  F.,  pulverise  and  dissolve  separately  in  cold  dilute 
(1-4)  HCl  with  the  addition  of  a  little  Sn.  Let  the  solutions  stand  for  some 
iioie,  and  then  heat  them  to  boiling. 

The  Oxidised  Bead  Yieldn  The  Reduced  Bead  Yields 


In  Cold  Sol Qt  ion. 

In  Hot  Sultition. 

In  raid  Solulion. 

In  Hot  SnUitiun. 

w. 

Ho. 

Blue 
Green  to  Blue 

Beep  Blue 
Wine  Brown 

Deep  Blue 
Brown 

Deep  Blue 
Faint  Brown  with 

Ti. 

Faint  Violet 

Violet  and  turbid 

Violet  and  turbid 

Black  precipitate 
Violet 

V, 

Blui!di  Green 

Green 

Green 

Green        j 

Cr. 

Green 

It 

19 

•■ 
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11.  Separation  of  Ni^  Co^  and  Cu, 
If  the  absence  of  Ni  not  proved,  or  Co  obscures  the  tests,  dkaolve  the  substanco 

in  borax  on  coal  to  saturation,  and  treat  for  five  minutes  in  hot  R,  F.,  by 
which  the  Cu,  Ni,  and  some  of  the  Co  will  be  reduced.  If  much  Pb  or  Bi  is 
present,  the  reduced  button  will  be  large  enough  to  handle,  but  if  not,  add 
either  a  small  (50  m.g.)  gold  button  with  a  little  lead,  or,  if  much  Cu  is 
present,  add  only  lead. 

Separate  the  button  and  the  slag  (saving  both)  and  scorify  the  button  with 
BO.J  to  remove  the  lead,  and  then   with    frequently  changed  Ph.  S. 
metals  which  have  united  with  the  gold  or  lead  will  be  euceesaively  oxidi^i 
and  their  oxides  will  colour  the  Ph.  S.  in  the  following  order  i- — 
Co, — Blue,  hot ;  blue,  cold.     May  stay  in  the  slag, 
NL — Brown,  hot ;  yellow,  i^old*     May  give  green  with  Co  or  Cu* 
Cu,^ — Green,  hot ;  blue,  cold.     Made  opaque  red  by  Sn  and  R.  F. 
The  alag  should  contain  the  more  easily  oxidisable  metals,  and  be  free  from  Cu,^ 
and  Ag.     Tef+t  a  portion  with  Ph.  S.  and   Sn   to  prove  absence  of  Cu.     If 
present  it  must  be  removed  by  further  reduction  with  Pb.      Pulverise  the 
Blags,  and  dissolve  a  portion  in  Ph.  S.,  and  treat  as  in  No.  1^. 

12.  Ftmon/tfT  s^Uv&t^ 
Fuse  with  test  lead  and  boi*ax  glass.     Continue  the  blast  about  five  minutfie, 

R.  F.     Separate  slag  and  button,  and  scorify  the  button  with  fresh  borax. 

Transfer  the  button  to  a  cupei,  and  blow  a  gentle  oxidising  flame  across  it. 

If  the  litharge  is  dark  or  the  button  freezes  while  still  large,  scorify  aga 

with  borax,  and  add  more  lead  until  there  remains  only — 
Ag. — A  bright,  nj^htrkal  button,  not  altered  by  further  blowing.    (If  the  button 

flat,  ftdd  test  lead  and  again  cupel.) 
Au. — A  residue  after  boiling  the  Ag  in  HNO^. 

13.  Substance  tclih  cobalt  solutmi. 

Heat  the  substance  strongly  on  coal  j  cool,  and  moisten  with  cobalt  solution. 
Al.      Pink,  reheated,  is  blue*  Mg.  Pink  to  blue,  reheated,  is  pink. 

Ba*         „  „  brown.  Ca.    Blue  to  green,      „  grey. 

SiOj,       „  „  faint  blue,  Sr,     Blue  to  brown,     „  ^^y- 

Violet  may  be  Mg^P^O-.     There  may  also  be  blues  from   fusible  compoundSf  andi 

greens  fi'om  TiO^,  ZnO,  SnO,,. 

14.  Flame  leMs, 
Moisten  a  clean  i>latinum  wire  with  HC!,  dip  it  in  the  substance  and  lieat  in  the 

blue  riame,  both  at  the  tip  and  near  the  wick.     Note  the  colour  of  the  (lame 

with  the  naked  eye  and  through  a  cobalt  blue  glass. 

Alone.  Through  lilac  glaas. 

Na.  Yellow.  Invisible. 

Ba,  Mo,  and  B.  Yellow-green.  Bluish-green. 

Ca,  Yellow-red.  Greenish-grey. 

Sr  and  li.  Crimson.  Violet. 

K.  Violet.  Purple-red. 

Cu,  As,  Pb,  Se.  Blue.  Blue. 


I 
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Make  similar  test  with  HjSOj,     Th©  improved  tests  will  be — 

Bo,— Yellow  green. 

P, — ItiBiantaneous  blue-green,  that  may  be  overpowered  by  the  green  of  Bo,  In 
such  a  case  place  a  piece  of  Mg  wire  in  a  closed  tube,  and  cover  the  wire  with 
a  mixture  of  soda  and  the  sul>stanoe.  Heat  till  the  mass  fuses ;  cool,  and  add 
water.  ■ 

P. — Evolution  of  phosphoretted  hydrogen. 

Make  a  past«  of  boracic  acid  flux  and  substancej  and  treat  at  tip  of  the  blue  flame. 
Just  after  the  water  is  driven  off  there  may  be — 

Bo. — ^Yellow-gi-een. 

U. — Pink  to  carmine, 

Diasolve  substance  in  Ph.  S,  to  excess ;  add  NaCl,  and  heat  in  flame  gently. 

Ca. — Azure  blue  flame, 

Pb. — Azure  blue  flame  at  very  high  heat. 


MONTHLY  RECORD  OF  ANALYTICAL  RESEARCHES  INTO  FOOD. 

Testing  for  Boron  in  Milk,  akd  similar  Fluids.  M.  Kretzscbmak.  Chem. 
2«t.  XI,  (No.  32),  p.  476. — -The  author  overcomes  the  difllculties  in  detecting  the 
presence  of  boron  in  milk  by  means  of  the  flame  reaction,  l>y  employing  the  following 
method  of  procedure  which  is  callable  of  rapid  execution.  The  mUk  is  well  shaken  up 
(as  any  calcium  borate  present,  la  liable  to  settle)  ;  5  to  G  c.c.  are  then  transferred  to  a  flat 
dish,  and  evaporated  down  to  about  |J  of  the  original  volume.  5  to  6  drops  of  fuming 
hydrochloric  add  are  then  added^  and  the  evaporation  continued^  whilst  a  non-luminous 
flame  of  a  Bunsen  burner  is  directed  across  the  dish.  If  any  appreciable  quantity  of  fl 
boron  is  present  the  flame  will  be  tinged  with  green ;  in  fact,  the  volatilization  is  so  ^ 
complete  that  the  green  colour  has  frequently  disappeared  before  the  other  volatile  con- 
Btituente  of  the  milk  begin  to  affect  the  flame.  It  is  of  course  impossible  to  tell  by  this 
whether  the  boron  is  present  as  boric  acid  or  a  borate.  F.  W*  T*  K, 


MONTHLY  RECORD  OF  ANALYTICAL  RESEARCHES  INTO  DRUGS. 
The  Assay  hf  Opiltm.  By  E,  DiETaicn.  Der  Pharmaceut. — The  author  says 
that  he  is  convinced  that  reliable  methods  are  known  to  manufacturers,  but  are  kept 
»cret  because  they  constitute  parts  of  manufacturing  jiroccKsei?,  He  has  tested 
Fliickiger's  method  under  many  various  conditions,  to  detect  its  defects.  These  were 
foand  to  be  :  The  addition  of  alcohol,  (Teissier  has  already  demonstrated  that  it  prevents 
tb©  formation  of  morphine  and  aidj^  separation  of  lime  salts.  The  duration  and  intensity 
of  ehaking  exerts  an  influence  on  morphine  separation.  When  ammonia  is  added  to  mor- 
fthiiiti  sotntion  a  flocculent  precipitate  precedes  the  crystalline  precipitate.  Examination 
showed  the  former  to  be  narcotine.  It  was  found  when  opium  solution  is  neutralized  by 
iinmomay  narcotine  only  is  precipitated  ;  this  can  be  Altered  ofl',  and  when  more  ammoma 
it  added,  morphine  separates.    These  facts  induced  Dietrich  to  work  out  a  method  for 
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whicb  he  claims  the  following  advantages  :  Time  of  examination  is  shortened  ;  simplidtf 
of  manipulation  ;  no  shaking  ;  separation  of  constituents ;  constant  result8|  and  complete 
extraction  of  morphine* 

These  points  are  illustrated  by  a  large  array  of  figures  given  in  a  table.  fl 

For  practical  use,  dii*ections  are  given  under  three  beads,  vh* : 

I,  For  Opimn. — 6  grms.  air-dry  opium  is  macerated— shaking  at  intervals — with 
60  grms.  distilled  water,  for  twelve  hours,  and  filtered  ;  to  50  grms.  of  the  filtrate  2 
cubic  centimetres  normal  ammonia  L^  added  and  filtered  through  a  star  filter  of  10  cen- 
timetres diameter;  44*2  grms.  of  the  filtrate  (  =^4  grms.  of  opium)  is  mlsed  with  in 
grms.  ether,  in  an  accurately  weighed  Erlenmeyer  wide-mouthed  flask,  rotated  for  one 
minute  until  the  solution  is  well  satuiuted  with  ether ;  4  cubic  centimetres  normal 
ammonia  is  now  added,  rotated  until  mixed,  and  placed  aside  for  six  houi'^  at  an  ordinary 
temperature.  The  ethereal  layer  is  separated  and  filtered  through  a  filter  of  8  oentimetree 
diameter  ;  10  grms.  ether  is  again  mixed  with  the  opium  Kolution  in  the  flask,  rotated 
for  a  few  moments,  and  the  ethereal  layer  filtered.  The  aqueous  solution  is  then  filtered 
without  detaching  crystals  from  walls  of  tlaiik,  and  the  Ussk  and  crystals  are  twice 
successively  washed,  e-ach  time  with  5  cubic  centimetres  of  water  which  has  been  saturated 
with  ether.  Flask  and  filter  are  dried  at  100*^  C.  Contents  of  filter  are  put  into  flask  by 
means  of  a  hali*  pencil,  and  dried  until  the  weight  remains  constant.  The  morphine  in 
well-developed  crystals  can  be  removed  fi-om  paper  without  loss. 

2. — Exa7nina(io7i  of  Opium  Extract — 3  grms.  of  extract  is  dissolved  in  42  grms* 
water,  placed  aside  one  hour,  2  cubic  centimetres  of  normal  ammonia  added  and  filtered 
rapidly  through  a  filter  of  8  centimetres  diameter ;  31*7  grms,  filtrate  {=  2  grms*  ex- 
tract) is  then  treated  as  given  under  previous  heading. 

3.  Examinatimi  of  Tiiwturt  Opium. — 50  grms.  tincture  of  opium  is  evaporated 
one-half,  and  sufficient  distilled  water  added  to  restore  the  original  weight;  2  cubic 
centimetres  normal  ammonia  ii?  added  and  filtered  as  above.  41*6  grms.  (  —  40  grms. 
tincture  of  opium)  of  the  filtrate  is  treated  as  given  under  heading  No,  1.        W»  IL  D.  ■ 


Test  for  Sulphured  Hops. — C.B*  Gaz.,  Vol,  XI.,  p.  iii.  If  steam  is  conducted 
through  hops  they  give  up  their  hop  oil  when  it  condenses.  If  such  oil  be  obtained 
from  sulphured  hops,  when  phosphoric  or  any  other  acid  is  added,  a  strong  odour  of 
sulphuretted  hydrogen  is  developed,  the  presence  of  which  can  be  promptly  ascertained 
by  means  of  lead  salt.  This  simple  test  enables  us  to  distinguish  sulphured  from  un- 
sulphured  hops  with  certainty,  the  oil  from  unsulphured  hops  showing  no  such  reaction 

W.  H,  D. 

MONTHLY  KECQRD  OF  GENERAL  RESEARCHES  IN  ANALYTICAL 

CHEMISTRY. 
Estimation  of  Minute  Proportions  of  Iron  in  toe  presence  of  Alum 
Sulphate  of  Aluminium,  By  R.  R.  Tatlock,  F.R.S.E.  Condensed  from  the  author 
original  Memoir,  presented  to  the  Glasgow  Section  of  the  S.C.I. — There  are  two 
methods  commonly  in  use  for  the  detection  and  estimation  of  very  small  proportions  of 
iron.     One  of  these  is  based  upon   the   depth  of  blue  or  green  colour  produced  by 
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additioii  of  potasaiiuii  ferrocjamde,  and  the  other  upon  the  intenaty  of  the  red  oolour 
obtained  by  addition  of  solution  of  an  alkaline  thiocyanate  to  addi£ed  solution  of  thefl 
Bobetanoe  under  examination.  The  application  of  feirocyanide  for  the  determination  of 
iron  is  not  ai  aU  desirable,  for  variouB  reasons.  The  tint  is  very  variable — ^between  a 
bright  green  and  a  full  blue,  even  for  the  same  proportion  of  iron,  even  when  the  other 
oonditioDs  are  as  nearly  as  possible  equal,  and  comparison  of  intensity  is  thereby 
rendered  unreliable ;  there  is  often  a  difficulty  in  keeping  the  prussian  blue  formed  in 
perfect  solution,  even  when  oxalic  acid  is  added  ;  the  composition  of  the  blue  produced 
cannot  always  be  relied  upon  as  uniform ;  and,  lastly,  it  is  not  desirable  to  employ  a 
reagent  of  which  iron  forms  an  essential  constituent.  On  these  grounds  the  use  of  this 
reagent  for  quantitative  purposes  is  not  to  be  recommended.  The  employment  of  thio- 
cyanate of  potassium  (KSCN),  or  of  ammonium  (NH^SCN),  for  the  determination  of 
small  quantities  of  iron,  particularly  in  commercial  aluminium  salts,  is,  of  course,  common 
eo  all  laboratories.  It  has  been  practised  for  many  years,  both  for  scientific  and  technical 
purposes,  and^  as  is  well  known ^  depends  on  the  formation  of  the  red  ferric  thiocyanate 
(Fe^GSCN),  soluble  in  water,  alcohol,  and  ether.  It  is  often  recklessly  referred  to  as 
**  the  sulphocyanide  procese,"  without  reference  to  the  marked  eflfect  upon  the  results  of 
alterations  in  the  working  oonditions,  such  as  amount  of  reagent  used,  proportion  of  free 
add  present,  presence  of  oxidisers  employed  to  convert  ferrous  into  ferric  iron,  etc. 

In  his  process  the  author  takes  advantage  of  the  solubility  of  the  red  colour  in 
ether  on  the  following  grounds  : — 

Ether  extraction  of  the  red  ferric  thiocyanate  has  the  following  advantages,  under  all 
workmg  conditions :  It  develops  the  red  tint  to  triple  intensity,  besides  increasing  its 
brilliancy.  It  obviates  the  difficulty  too  commonly  met  with,  of  comparing  colours  in 
solutions  which  are  opalescent  from  mechanical  impurities,  and  in  solutions  which  have 
naturally  a  brown  or  yellow  tinge.     It  admits  of  the  concentration  of  the  iron,  by  the 

traction  o!  a  large  volume  of  ferric  solution  with  a  small  volume  of  ether,  and  in  this 
f«flipect  it  iB  to  micro-iron -determination  what  distillaiion  is  to  Nesslerising.  Finally,  it 
does  away  with  the  injurious  effect  which  aluminium  salts  have  of  preventing  the  develop- 
ment of  the  red  colour,  and  thus  admit®  of  iron  being  estimated  in  alum  with  precision, 
by  comparison  with  standard  ferric  solution  in  water,  without  the  ne<%ssity  of  employing 
an  absolutely  iron-free  alum  for  comparison. 

On  these  considerations  the  author  has  worked  out  (and  illustrated  by  a  large 
Qtimber  of  test  analyses)  the  following  process,  which  for  simplicity,  certainty,  and 
mpidity  is  uoAifpaesed,  if  equalled,  by  anything  in  quantitative  analysis ;  while  for 
aaiBiacy  it  is  enough  to  say  that  it  b  capable  of  estimatiog  iron  in  alum  with  the  greatest 
iaas  to  a  unit  of  the  fourth  place  of  decimals  (^  *0001)  per  cent.,  or  one  part  per 
ndllion,  and,  with  a  little  more  trouble,  to  a  tenth  or  even  a  hundredth  of  that 
•moont. 

L  Make  a  standard  solution  of  iron-alum  (Fe,3S0^,  Kg804  +  24H3O)  by  dissolving 
8*606  grms*  and  making  up  with  distilled  water  to  one  litre.  As  the  alum  contained 
11-G2  per  cent  of  Fe,  this  will  give  a  solution  containing  exactly  1  grm.  of  metal  per 
toco  oc  This  solution  should  contain  no  free  acid,  and  it  will  keep  clear  for  weeks, 
Weaksr  standards  become  turbid,  hence  they  must  be  made  from  this  when  required. 
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2,  Place  1  grm.  of  the  Enely-powdered  sample  in  an  ordinary  stoppered  flample-tul^e 
of  about  30  oc*  capacity,  and  having  three  file  marks — at  7  j,  10,  and  20  cc.  respectively. 
Add  1  cc.  of  normal  iron-free  sulphuric  acid,  and  make  up  to  the  lowest  mark  with  pure 
water.  Dissolve  the  alum  by  shakiDg  the  tube  for  a  few  seconds  in  a  beaker  of  hot 
water,  and  when  diaeolved  cool  the  solution  again  by  holding  the  tube  in  cold  water  for 
a  few  seconds  more.  Add  now  0*2  grm.  of  iron*free  ammonium  thiocyanate,  and  make 
up  to  10  oc.  with  pure  water, 

3,  Place  1  CO.  of  the  standard  iron  solution  of  1  in  100  oc.  flask,  and  make  up  to  the 
latter  volume  with  distilled  water.  Now  place  1  cc  of  this  reduced  iron  standard  in  a 
similar  stoppered  sample  tube  to  that  of  2^  add  1  oc.  of  the  normal  acid,  make  up  to  the 
lowest  mark  with  water,  add  0*2  grm.  of  the  thiocyanate,  and  make  up  to  the  lO  cc»  with 
water. 

4,  Finally,  £11  up  both  tubes  to  the  20  cc.  mark  with  ether  and  agitate  them 
thoroughly.  Ab  soon  as  the  contents  settle  compare  the  tints,  and^  if  unequal,  of  courae 
one  or  more  further  trials  are  made  with  greater  or  less  quantities  of  standard  iron- 
solutions  as  may  be  necessary.  Water  takes  up  about  j-^^th  of  its  volume  of  ether,  and  it 
so  happens  that  this  retained  ether  holds  its  proportion  of  the  ferric  thiocyanate ;  but  as 
this  is  equally  the  case  with  the  sample  and  with  the  standard,  it  i^  of  little  consequence ; 
but  in  all  delicate  experiments  the  ether  solution  should  be  drawn  oW  into  graduated 
cylinders  after  adding  a  washing  with  an  equal  volume  of  ether,  and  compared  there  in 
any  way  most  convenient. 

Precautions. — -The  necessity  for  iron-free  reagents  has  ali'eady  been  referred 
The  thiocyanate  may  be  prepared  pure  enough  for  all  ordinary  purposes  by  twioe 
crystallising  the  best  obtainable  in  a  very  feebly  acid  solution,  and  washing  with  ether 
till  the  washings  are  colourless.  Although  the  product  is  not  absolutely  iron-free,  it 
appears  so  under  working  conditions.  The  acid  may  be  obtained  pure  enough  by  disti 
into  water  at  a  temperature  much  below  its  boiUng  point,  of  the  purest  obtainable  oil 
vitriol.  Of  course  in  all  cases  the  reagents  will  be  tested  collectively  by  a  blank  e: 
ment.  The  same  precautions  must  be  observed  with  regard  to  the  vessels  employed  ; 
must  be  thoroughly  digested  with  strong  hydrochloric  acid,  and  thoroughly  washed  before 
use ;  they  should  be  kept  under  a  glass  shade,  and  employed  for  nothing  else. 

The  operations  should  be  conducted  with  as  little  light  as  pofesible,  and  certainl' 
never  in  direct  sunlight  or  even  in  strong  disused  daylight. 

Oxidisers  shoul  d  be  avoided,  particularly  peroxide  of  hydrogen,  which,  e\^n  in 
quantity,  destroys  the  red  colour.  Of  course  they  would  be  requii*ed  for  ferrous 
even  small  amounts,  if  the  ether  extraction  were  not  adopted,  but  not  otherwise,  as  when 
the  ether  is  employed  the  iron  is  completely  oxidised  to  the  ferric  state,  probably  by  the 
ozonisation  of  the  air  with  which  the  fluid  is  agitated.  8o  completely  is  this  the 
that  it  is  of  no  moment  whether  the  standard  iron  solution  be  made  from  a  ferrous 
ferric  salt,  provided  it  contalnB  the  same  proportion  of  metal. 
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NOTICE  TO  OUR  READERS. 

Srraiu/rfi.—ln  Professor  v,  Asbijth's  paper  on  the  **  Estiuifition of  Stanch  "in  last  moiith'«  AnalystJ 
the  la«t  line  of  page  139»  the  equivalent  of  starch  to  baryta  ia  printed  a^  4'32»  while  It  should  e%ideq 
be  4*23,  or  more  strictly  4*2353,  because  C,^  H««  0««  fiaO  would  require  ffi^ 4-2353. 


THE    AJ^ALYST. 

SEPTEMBER,  1887. 


PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 
Tub  ftnnual  count ly  meeting  took  place  at  Leajnington  on  Friday,  the  22  nd  July,  Mr. 
Allen,  the  President,  occupying  the  chaii*. 

The  names  of  sevei-al  gentlemen  were  read  a  Erst  time  for  election  08  members 
And  associates. 

The  following  paper,  "  On  the  Examination  of  Wort  and  Starch,"  by  Mr.  E»  W.  T. 
fones,  F.LC,  was  read  and  discussed. 

The  members  present  dined  together  on  Friday  evening,  and  on  Saturday  they 
drove  to  Warwick  Castle  and  Stratford-on-Avon,  when,  owing  to  the  magnificent 
weather,  an  exceedingly  enjoyable  day  was  spent.  The  headquarters  of  the  Society  were 
at  the  Manor  House  Hotel 

(1)  EXAMINATION  OF  WOBT,  (2)  ESTIMATION  OF  STARCH. 
By  E.  W.  T.  Jonbs,  F.LC. 
(Mead  at  the  Meeting  at  L^amlngtini  in  July^) 
LooKEKG  over  my  notee^  it  has  occurred  to  me  that  a  short  paper,  compiled  From  those 
having  reference  to  the  above  subject,  may  interest  public  analysts.  Although  the 
work  does  not  come  under  our  official  duties,  doubtless  many  like  myself  have  been  con- 
milled  by  private  clients  on  the  subject,  with  a  view  of  rebutting  excise  charges  as  to 
ihA  alleged  improper  use  of  sugar. 

This  subject  has  more  or  less  occupied  my  attention  for  many  years,  and  the 
siof«  one  works  at  it,  the  greater  do  the  complications  appear^  and,  with  all  due 
and  very  great  respect  to  the  Somerset  House  chemists,  whose  work,  I  am  sure,  is 
always  conscientious,  I  have  strongly  felt,  with  increasing  conviction,  that  the  testimony 
cm  which  they  base  their  charge  of  added  sugar  to  wort  is  of  the  most  inconclusive 
diaracter.     They  rely  upon  what  is  called 

(let)  The   specific  rotatory  power  of   the  solids   of  the  wort^  i.e.,  the  deviation  in 
aagnlar  degrees  [a]i  or  [a]u  of  ID  grms.  of  the  solids  in  lOOc.c.  through  1,000  m.m. 
(2nd)  The  cupric  reducing  power  of  the  solids  of  the  wort,  t.e,,  the  initial  reduction 
**  Fehling  "  of  the  wort  calculated  in  p.  c.  of  dextrose  on  the  solids. 
These  terms  will  be  letter  ehiddated  for  those  unacquainted  with  the  subject  by 
methods,  the  use  of  which  I  propose  to  describe  iu  detail. 

When  a  sample  of    sweet  wort  is  submitted   for  examination,  if  salicylic  acid  has 
been  added,  it  is  desirable  to  add  some  at  once  for  its  preservation.   1  grain  per 
id  Pi£.  I  &Dd  will  keep  wort  in  a  quiescent  state  for  months.   This  gives  an  additional 
gravity  of  0"7,  which  correction  can  be  made* 

Take  carefully  the  specific  gravity  at  IS^ft^'C,  and  divide  all  above  1,000  by  3*8$; 
for  giving  grms.  of  soUd  matter  per   100  c.c.  (395  is,  perhajis,  the  more  correct  di* 
but  3*86  is  generally  used,  and  is  retained  here)* 
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Now  t&ke  50  ex.,  most  carefully  measured,  of  the  wort,  put  into  a  correct  100  c.c* 
flask,  add  2  c.c.  of  solution  of  basic  acetate  of  lead,  mix  and  make  the  bulk,  with  dis- 
tilled water,  exactly  100  c.c,  pour  oa  to  a  dry  filter  and  collect  the  clarified  wort, 
which  will  be  fit  to  examine  in  the  pol&riscope. 

I  use  a  Soleil-Venkyke-Scheebler,  but,  of  course,  it  is  not  essential  to  use  this 
particukir  instrument,  though  personally  I  like  it.  Whatever  instrument  be  used  the 
result  must  be  expressed  in  angular  degrees  through  1,000  m,m,,  for  ID  grms.  of  the  solid 
matters  of  the  wort  per  100  c,c.  This  is  the  specific  rotatory  power,  either  [a]j  or 
[a]jj  according  as  the  sensitive  tint  or  the  yellow  sodium  light  is  employed.  My  results 
are  with  the  former.  Example — a  sample  of  wort  was  found  to  have  a  sp.  gr.  at  15*5*^0* 
77*24 


1,077-24. 


3-86 


=  20-01  grms.  of  solid  matter  per  100  c.c. 


J 


Sp,  ry,  pr, — 50  c.c,  of  the  wort  clarified  with  the  lead  solution  as  described, 
diluted  to  100  c.c.  (hence  remember  only  half  the  original  strength),  gave  in 
polariscope,  with  the  100  m.m.  tube,  a  scale  deviation  of  +30*1  (three  observations 
agi-eeing).  This  scale  reading  is  now  multiplied  by  0*385  to  obtain  real  angular  degrees, 
and  by  10  in  order  to  obtain  the  rotation  for  1,000  m.m.  thickness  of  the  solution. 
Thus  30ax-385xl0^115'886;  the  solution,  however,  contains  10-005  grms. 
of  soHd  p.  100  C.C,  Consequently  we  have  10^005:  10  :  :  115-885:  a?=lirr8,  the 
sp*  ry.  pr,  required. 

Cw/ym  Redming  Poi[>er,-^20  c,c.  of  the  clarified  wort,  being  diluted  to  100 
1 0  c.c.  (equal  to  1  c.c.  original  wort)  with  35  c.c.  Fehling  solution  diluted  with    70 
water  and  heated   in  a   beaker  surrounded  by  boiling  water  for  15  minutes,  gave  afl 
ignition  of  the  precipitate  (1)  0  2215.  (2)  0'2220  grm.CuO,  mean  0^2217  ;  this  X  0-4581 
^ves  a  reduction  equivalent   to  0*10056  grm.  dextrose  for  the  solid  matter  in  I  ec.  of 
the  original  wort,  viz.,  0  2001  grm.,  calculated  into  a  percentage  on  this  equals   50* 
and  this  is  the  cupric  reducing  power  of  the  wort,  proposed,  I  believe,  by  D*Sullivan 
be  shortly  designated   K. 

I  would   here  emphasize  what  Mr.  O'SulMvan  has  long  ago  pointed  out,  that  the 
best  way  (if  not  the  only  correct  one)  of  taking  the  cupric  reducing  power  of  a  solution 
such  as  wort»  m   that  described  by  him  in   the   J.C.S.,  1876»  vol.  ii.,  p.  130,  vi^.,  to  <U* 
lute  a  suitable  amount  of  the  Fehling  solution  with  twice  its  bulk  of  water,  and  after  it 
haa  attained  the  proper  temperature   by  standing  in  boiling  water,  to  add   the  su 
solution,  and  digest   14  to  15  minutes  in  the  beaker^  surrounded  by  the  water 
boiling.     The  vokimetiic   method,  with  its  variable  time  and  other  conditions,  is 
admissible  in  the  presence ^of  dextrin  or  with  such  solutions  as  wort. 

The  Somerset  House  chemists  assert  that  a  genuine  malt  wort  should  have  i 
sp.  ry.  pr.  not  less  than  120  [a]j  sae  ^^^  *  cupric  reducing  power  fwt  over  50  or  51. 

In  the  example  given  the  wort  was  made  by  myself,  under  carefully  observed 
conditions,  with  some  of  the  same  malt  as  used  by  the  brewer  who  was  charged  with 
using  sugar.     Note  the  result  of  the  examination  of  this  wort : —  ~ 

Sp.  ry.  pr.  115-8  [a\j  ^.^ 


of 

I 

the 
ion 

ci'  it 

3 


liL<i 
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Some  of  the  defendant's  wort,  forwarded  from  Somerset  House  by    bis   desire, 
ive  on  analysis: — 

11  ry  5 
feie  Somerset  House  chemists*  i*esults,  as  given  in  Court,  being :  — 


K 


ry,  pr. 


8p. 
K 


ry.  pr.   120'0 


&T' 


They  made  no  remark  on  the  sp.  ry.  pr, ;  but  on  the  cupric  reducing  power  of 
5 7' 2  they  baaed  their  charge  of  1*60  p.  c.  of  added  sugar  (glucose)  to  the  wort.  Now, 
as  ail  of  my  experiments  were  made  in  duplicate*  I  assert  that  the  analysis  of  the 
wort  made  by  myself,  and  known  to  be  free  from  added  sugar,  absolutely  disallows  any 
proof  based  on  this  result,  of  any  having  been  used  in  the  brewing  complained  of,  and 
the  mashing  temperature  and  other  conditions  in  the  experimental  brewing  were  those 
not  unreasonable  but  even  likely  for  the  actual  workiDg,     The  malt   is  somewhat  ex* 

bptional  in  giving  so  low  an  optical  activity,  but  on  looking  at  the  table  and  the  in- 

^lence  on  the  optical  activity  by  keeping  worts  it  was  probably  shghtly  higher  when 
first  examined,  as  the  Somerset  House  result  goes  to  8how,  but  1  am  convinced  that 

B€>ir   57 "2  for  cupric  reducing  power  in  an   error   caused  by  using  the  Fehling  solu* 

■on  volumetrLcally  in  the  presence  of  dextrin. 

■  I  append  a  table  showing 

^^^  (1)  DifFerenoe  in  character  of  worts  from  two  different  samples  of  malt. 

^^H         (2)  Influence  of  mashing  temperature  on  the  wort. 
^^H         (3)  Inflaence  of  time  (4  months)  on  wort  preserved  by  salicylic  add. 

■  I  believe  that  the  Somerset  House  chemists  place  some  relianoe  for  detecting  the 
Hresence  of  added  cane-sugar  to  wort  on  the  extra  reduction  of  Fehling  after  heating 
w  boiling  water  bath  for   15  minutes  with   2  p.  c.  of  normal  sulphuric  acid     but  all 

the  worts  I  have  examined  give  a  little  extra  CuO  after  this  process,  which  is  probably 
■le  only  to  the  hydrolysis  of  some  of  the  dextrin,  and  not  to  cane-sugar  pt  all. 
W&r  instance:    the  K  of  50-25  in  the  wort  1  made  myself,    became  57*34,  auJ  the 

sample  received  from  Somerset  House  went  to  56*25  after  this  treatment. 

■  Dextrin. — To  estimate  this  in  a  wort  I  take  10  cc,  of  the  clarified  wort,  add 
HB  ex.  normal  sulph.  acid,  dilute  to  about  70  c.c,  and  boil  on  the  hot  plate  for  4  hours 
K  a  tljak  covered  by  a  glass  marble,  keeping  at  the  same  bulk  by  additions  of  water ; 

when  cool  I  add  16  c.c.  K.  soda  and  make  to  100  cc. 

10  C.C,  (equal  to  0*5  cc,   orig,  wort)  submitted  to  the  Fehling  test,  and  the  CuO 
calculated  for  100  ex.,  deduct  from  this  the  CuO  found  in  the  initial  Fehling  test,  after 
Multiplying  it  by  1-68136,  for  the  amount  of  CuO  yielded  when  maltose  is  converted 
into  dextrose,  and  multiply  the  remainder  by  0*40816  for  dextrin. 

H  TMe  showing  difference  in  Wort  from  two  samples  of  Malt,  the  effect  of  temperature 
^bd  tune  in  ma&hiog  on  the  constitution  of  the  Wor^  etc. :  — 


1 


I 

■ 


Worts  made  bf  ntyteU  In  tMbontary. 


From  Mjilt  obtained 

hAptuuiird  iti 

Wolverhampton, 


MuUed 
Temperature 


Sp.  Qr.  at  15'5*  C I  K>C7*49 

8olldii,  per  100  c.c*  by  divisor 

3*Ht5        ...        17-48 

Sp*  Rt.  Pr.  [a]i  .,        ..      12M4 

Cupric  UeduciDg  Pr.  ...      47-99 


1UT098 

18-39 
131-12 


Grammes  per  100  o.c. 

Maltose,  (i,«f.,  all  the  initial  capric  redaction 

cakalated  tui  sucb) 

Dextrin       ...        

AUjumiiiOQs  matter,  etc,  (by  difference) 


Percentage  on  the  Solid  Blatter. 

Maltose,  as  above  computed     

Dextrin       

Other  Bodies  (by  difference) 


Prom  M^iLt  out  of 

KHine  bulk  lu  that 

iificd  for  wort  com* 

pliiiu«ti  of. 


'J  hoiir*. 


IU7T24 
20*01 

115VH 

TiO-Sa 


16118 
157 


80-36 

7'B5 

ll'7i» 


3  l>oar«, 


I0fi2'l!4 
1G'12 
51 '84 


13-37 
1-27 


7R8 
1)18 


fubllcMii'jt  Wort  iiI1eg«d  to 
fsontmid  Sujcar. 


I  8rp.  '8ft 


1O79-60 
20t»2 
no-KO 


I  Jau.  '86 


108000 

20-72 
IH'I 
63-01 


17  57 
1  51 

1-61 


84'80 
7'2» 
7-Ul 


A  Jan.  '88 


1080-00 

2(»-72 

IH'OIJ 

5417 


Wurt. 


I 


iitin«,*aa 


1080' IG 


121H> 

r,7'2 


ExperiintnU  unth  Starch. — As  allied  to  the  subject  of  my  wort  paper^  I  propose  to 
^ve  an  an&ljais  of  a  sample  of  maranta  starch  (arrowroot)  by  O'SuUI van's  method,  and 
the  subsequent  treatment  of  the  wort  (I  may  call  it)  by  acid  to  complete  hydrolysis,  also 
the  result  of  treating  a  portion  of  the  starch  directly  with  acid  to  complete  hydrolysis. 

For  O'SulHvan's  paper  see  J.C.S.,  1S84. 

8ix  grammes  of  arrowroot,  being  gelatinised  in  about  80  ex.  water,  after  ooolii 
to  62**  C*,  0*04  grm.  diastase  dissolved  in  about   2   c.c.  of  water  was  added,  and 
temperature  kept  C2^  to  03'^'  C.  for  about  an  hour;  the  solution  was  then  boiled, 
filtered  through  a  weighed  filter,  the  residue  left  on  the  filter  after  washing  and  dryi 
and  allowing  for  the  ash  eiiualled  018  per  cent,  on  the  arrowroot.     The  solution 
more  than  100  c.c.  was  evaporated,  and  made  exactly  100  c.c.  at  15'5^  C. ;  itssp,  gr. 
1020*34. 

Thid  solution  examined  by  the  polariscope  through  the  200  m.m.  tube,  gavo  a 
deviation  of  +  46-2  scale  degrees. 

3*021  grms.  of  the  solution  gave  with  Fehling  0*lt*45  grm.  CJuO;  this  eqtiab 
5-556  grms.  CuO  for  the  lUO  ex. 

5*556  X  0  725C  ~  4*031   grms,   of  maltose  in  the   100  c.c„  and  oa  1   grm, 
maltose  p.  100  c.c.  gives  with  the  200  m.m.  tube  a  deviation  of  8-02  scale  degreea,  wi 
this  instrument   4*031   grms.  would  give  32 -SS  scale  decrees  of  deviation  as  due 
maltose  ;  the  remainder  of  the  4G'2  total  deviation,  viz.,  l.'J'ST,  must  be  due  to  dextrij 
1  gnn.  of  which  p.  100  c.c,  with  the  200   m.m,   tube  gives  a  deviation  of  11*5G 
degrees,  hence  the  13*87  espials  1*200  grms»  dextrin.     Now  wo  have  in  the  100  c.c.- —  | 
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Maltose,  4031   x  0*9478 
Dextrin,  1-200 


from  the  I 


3-821  grxtts.  starchy 
1-200     „ 


5  021  grms.  of 


ms,  taken,  a  percentage  of  83"69, 
The  sample  of  arrowroot  used  lost  15  40  per  cent,  by  drying  in  water  oveni  and  it 
gave  0'30  per  cent*  of  ash,  hence  we  get — 

Moisture  . ,  .  .  . .  . .      15  40 


Starch  .. 
Fibre     . 
Aflh 
Lo68»  etc 


83 -GQ 
0-18 
0-30 
0*43 


100-00 
Having  ascertained  that  we  have  in  this  solution  of  starch  products — 
Maltose,  4-031  grms,  p.  100  c,c. 
Dextrin,  1-200     „  „ 

Diastase,  0-040     „  „ 

let  ua  treat  it  with  add  to  complete  hydrolysis,  and  see  how  the  chemical  method  of 
estimating  the  dextrin  agi*ees  with  the  optical.  About  20  c.c.  (weighing  20*4245  gnna.) 
of  the  solution,  being  diluted  to  about  60  cc,  la  submitted  to  hydrolysis  by  boiling  for 
4  houra  with  16  c,c.  normal  80j,  then  16  c,c*  normal  NaHO  added,  and  made  exactly  100 
O.C.  - 10  c.c.  of  this  solution  yielded  with  Fehling  solution  0-2500  grm.  CuO,  or  2 '50  grms. 
far  the  100  cc,  which  corresponded  to  20-4245  grms.  of  original  solution  of  the  starch 

WdRht  of  JOU  c.c.  of 


the   stiurch  products 
foimd  from  ft r.  gr. 

102034    ; 


2*60  :  a;  ^  12*41)  grms.  CuO  for  KHlcc.  of  the  starch 


pK»duct8 — 20*4245 
products. 

Now  from  the  initial  cupric  reduction,  and  that  after  full  hydrolysis,  we  should  be 
able  to  calculate  the  dextrin,  and  so  compare  it  with  the  amount  found  with  the 
polariscope* 

The  initial  cupric  reduction  of  the  starch  products  solution  was  5  556  grms,  CuO  for 
the  100  cc» — remembering  that  when  maltose  is  converted  into  dextrose  by  hydrolysis  the 
original  reduction  of  471*276  CuO  for  the  molecule  becomes  7i)3*80  CuO  for  the  molecule 
of  dextrose  formed — we  know  that  the  initial  reduction  of  CuO  due  to  maltose  must  be 
multiplied  by  1*68436  to  give  the  amount  of  CuO  that  would  be  yielded  when  converted 
into  dextrose,  hence  5*556  x  1*68436  =  9*36  CuO  as  due  to  the  hydrolysis  of  the 
maltose  ;  this  deducted  from  the  total  CuO  found  after  full  hydrolysis,  viz,,  12-49,  leaves 
kl3  CuO  as  due  to  the  hydrolyaisof  the  dextrin.  This  multiplied  by  0*40816,  the  factor 
I  convert  CuO  produced  from  the  hydrolysis  of  the  dextrin  into  dextrose,  gives  r27S< 
'lio  we  find — 

Bj  chemical  method  alone,  i.i*.«  initlul 
CaO  iind  aftur  bydrolysij. 

Maltof'e,  4*03. 


I 


By  tbt^  optica)  and  chemical 
method  c^mbiDed. 


Maltose,  4*03 
Dextrin,  1*20 
to  complete  tbeee  experiments  I  treated  I 


grm. 


Dextrin,  1-28. 
of  this  starch  mixed  with  45  c£i 


78. 
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H2O  with  5  c,c.  fttrong  HOI  tind  boOed  for  three  hours— neutralised  with  soda  and 
exactly  100  c.c.     With  Fehlinf?  this  gave  21)56  CuO  for  the  100  ex. 

2  056  X  0-4081G  =  0'8392grm.  starch,  or  83*92  per  cent,  against  83*69  per  cent 
found  by  O'SylMvan'H  methml. 

As  a  Bummary  to  these  statements,  I  would  say  that,  although  genuine  malt  wor 
made  under  ordinary  conditions  from  most  malts  would  have  a  sp,  ry,  pr,  [«]]  ,«,  of  ovi 
120  and  a  cupric  reducing  power  of  under  50,  there  are  malte  that  give  worU  having  1 
lower   sp.  ry.   pr.  atid  a  higher  cupric    reducing   power  under  conditions  that    sd 
publicans  may  reasonably  subscribe   to   in  their   brewing,  and  thus  it  is  unsafe  to  1 
a  charge  of  fraud  on  these  data. 

My  notes  on  the  starch   estimations  illustrate  the  exact  procedure  by  0*Siillivan-l 
method,  and  the  full  hydrolysis  by  acid  of  the  solution  of  starch  products  of  known  con 
position.     The  mode  of  nlculating  the  results  and   their  comparison   with   the   forme 
method  may  prove  interesting  to  many  membei-s,  as  may  also  the  direct  full  hydrnlv! 
of  some  of  the  same  fitarch  by  acid. 


UNRELIABILITY  OF  ANALYSES  OF  SAMPLES  OF  MILK  WHICH  HAV 
BECOME   PARTI A.LLY  DECOMPOSED  BY  KEEPING. 
C.  EiiTcoDUT.  F  I.e.,  F.C.S. 
This    matter   ia  Ijeooming  of  such  importance  to    public  analysts  generally,  that  tl 
appears  advisable  that  any  special  experience  on  the  \tB.rt  of  members  of  our 
should  be  brought  prominently  before  all  interested  in  the  matter. 

With  this  view,  I   will  very  briefly  give  the  results   of  analyses  performed 
different  periods,  by  three  different  analysts,  upon  the  same  sample  of  milk. 

The  first  analys^ia  was  made  by  myself   as  Public   Analyst  upon  the  milk  pure! 
2Gth  February  last,  delivered  to  me  and  analysed  the  same  day.     I   certified  to   H  per 
cent*  added  water. 

The  second  analysis  was  made  by  a  local  chemist  and  druggist  upon  the  portion  left 
with  him  by  defendant  on  the  12th  March. 

The  chemist  who  performed  the  second  analysis  stated  that  the  milk  waa  quite 
decomposed  and  yet  stated  that  he  performed  three  separate  analyses,  all  agreeing.  Hi 
could  he  poasibly  mix  a  decomposed  milk  so  completely  as  to  be  able  to  take  out  tl 
separate  portions  which  would  give  exactly  similar  percentage  results  for  fat  and  aolii 
not  fat  t 

This  gentleman,  whose  whole  experience  in  milk  analysis  had  he  said  extended  ovi 
three  years,  had  only  had  a  very  recent  experience  of  the  method  of  Bomeiset  H< 
which  he  used  in  the  present  case. 

It  appears,  therefore,  more  than  likely  that  he  did  not  get  off  all  the  fat,  and  as  he 
did  not  weigh  the  solids  not  fat,  the  discrepancy  is  easily  explained. 

This  analywt  said  no  water  had  been  added,  hut  admitted  that  the  sample  was 
adulterated  as  it  bad  been  slummed. 

The  third  analysis  was  made  by  the  chemists  of  the  Somerset  House  Labooml 
upon  the  third  portion  sent  up  by  the  magistrates  on  the  25th  March,  at  request 
defendant. 

When  the  milk  reached  Somerset  House  it  was  undoubtedly  in  a  very  deoompoeed 
state,  and  hence  this  case  exhibits  the  uni'eliability  of  the  analyses  in  a  very  pronouni 
manner.     The  Somerset  House  analysts  as  usual  say,  that  ^*  after  making  the  allow&ni 
for  loss  by  decomposition,'^  they  are  of  opinion  the  milk  has  been  watered  to  the  exi 
of  40  per  cent. 
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They  do  not  state  whether  etich  allowaDce  is  included  In  the  figures. 


1 

AnalTsis  of  Milk  when 
freeb,  26  Feb.,  1887. 
Not  fat  7-70 

Fat  310 


Total  solids      10-80 


2 

Analysis  of  Milk  when 
decompoaed,  12  Muroh*  1887. 
8'77 
Allowance  '40 


Not  fat 
Fat 


9'17 
2'Oe 


Analypm  of  Milk  quite 
deoc>mposed»2&  March,  1887. 
Not  fat  4'71» 

Fat  1*47 


Total  soHds     C'26 


Total  solids     11 '23 
These  figures  require  no  further  comment. 


NOTES   OF   LEGAL   PROCEEDINGS  INTERESTING  TO   ANALYSTS. 

{Thrsf  fitttrt  ar$  eolltwttd  ami  tditrd  by  the  Set^rctarie*  of  fhfi  Society  of  PMic  Analyutt^  m  virttfe  of  a 

rtmHutwn  to  that  ^Jfectt  and  their puhUcatityn  will  he  tutn-tinui'd  from  time  tit  trm^  in  the  portion  ^f 

the  A'S ALYHT  d&Vittt'd  fa  thr  St}cictjf*s  a(fnit») 

Ije  A  case  heard  at  Lancaster  Police*C50urt,  a  grooer  named  Wilson  was  charged  with 
having  sold  pepper  containing  15  per  cent,  of  olive  atones,  starchy  matter,  and  other 
foreiign  vegetable  matter.  The  ca^e  brought  into  Court  representatives  of  the  grinders 
and  the  w^holesale  dealei-s,  and  these  admitted  the  adulteration,  and  that  the  retailer  waa 
quite  innocent  of  this  adulteration.  The  defendant  had  obtained  bis  pejiper  from  a 
liverpool  firm,  who  had  in  turn  been  supplied  with  it  by  Messrs*  White,  P*iluier,  and  Co.p 
Limited. 

Mr.  Thomas  Vacher  Low,  the  managing  dii-ector  for  this  firm,  Niid  they  supplied 
the  pepper  and  warranted  it.  He  was  willing  to  admit  that  the  j>epper  complained  of 
waa  a  part  of  what  they  supplied,  and  that  the  analyst  s  certificate  was  more  or  less 
aecorate.  Owing  to  a  tire  at  a  large  grinder's  in  London,  they  had  bad  a  most  extra- 
ordinary demand  for  pepper,  and  were  compelled  to  buy  to  meet  the  demand,  a  thing 
they  had  never  done  before.  They  got  it  through  brokers^  and  it  was  guaranteed  as 
genuine.  They  took  every  precaution  to  have  it  tested,  and  sent  some  samples  to 
Somerset  House,  where  it  was  declared  to  be  pure,  but  tbey  had  since  found  that  the 
pepper  was  adulterated* 

At  Swansea,  there  have  been  some  interesting  prosecutions  for  selling  beer  adulter- 
ated with  common  salt.  In  one  instance,  the  Borough  Analyst,  Dr.  W.  Morgan, 
certified  to  the  presence  of  chlondea  in  a  proportion  corresponding  to  70  grains  of 
common  salt  per  gallon.  The  sample  was  referred  to  Somerset  House,  whence  a  certificate 
was  returned  atiirming  the  presence  of  chlorine  equal  to  67  grains  of  common  salt.  Mr. 
K.  Bazumter  w^as  examined,  and  stated  that  some  natural  waters  contained  chlorine  in 
greater  proportion  than  this,  so  that  there  was  no  proof  of  adulteration.  No  attempt 
waa  apparently  made  to  determine  the  actual  sodium  chloride  present. 

In  a  case  heard  at  Birkenheiui,  in  which  Mr.  J.  Carter  Bell  condemned  a  beer  as 
•daltiarated  with  water,  and  evidence  was  given  that  there  was  no  standard^  and  that, 
therefore,  water  could  not  be  detected  in  beer.  Mr.  Bell  states  that  he  found  on  analyaia 
Ike  original  gravity  of  the  beer  to  be  1 04 3, ^and  consequently  wrote  to  the  Inspector,  who 
want  to  the  brewer  who  supplied  the  beer.  The  brewer  said  be  supplied  the  beer,  and 
wlien  it  left  the  brewery  the  original  gravity  was  1051.  Hence  he  had  distinct  evi- 
danea  oi  adulteration,  and  gave  a  certificate  accordingly  that  there  was  G  gallons  of 
added  water  in  every  3G  gallons  of  beer. 

Conduiion  of  the  Socieii/s  Proce^iings^ 
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ON  BECHI^S  TEST  FOR  COTTON-SEED  OIL  IN  OLIVE  OIL. 

Abrid(jed  from  fJie  litport  of  lite  Commu»io7i  of  Floren^m,  appoiTited  to  tseamina  ^^Bedti 
Test:'     See  "  L'Orosi/'  Feb.,  18S7,p.  37, 

TllilKSLATED    BY   JOSEPll    W.    EnGLANT),    PhXt.* 

In  a  lengthy  and  exhaustive  commimication,   the  Commigsion   of  FloreDCe  has 
public   the   resultB   of   the   experimente    upon  the  value   of  the  "  Bechi's  Test/*  as 
reliable  and  positive  indicator  of  the  presence  of  cotton-seed  oil,  fraudulently  containe 
in  olive  oil.     This  Commission,  appointed  in  the  early  part  of  la^t  year,  ^vas  as  folio v 
U,  Peruzzi,  N.  Ridolfi,  and  Prof.  G.  Roster. 

The  method  of  Professor  Bechi,  as  uaed  by  the  Commiaaion,  and  with  sucoessiTe 
modifications  by  the  author,  consists  in  the  subjection  of  a  sample  of  the  suspected  oil  to 
the  heat  of  boiling  water,  after  first  having  added  an  alcoholic  solution  of  silver  nitrate, 
and  amy  lie  alcohol  and  oil  of  rape,  in  the  manner  and  proportions  hereinafter  indicated. 

Take  one  grain  of  crystallised  silver  nitrate,  and  dissolve  in  the  smallest  poasiblid 
quantity  of  water  (about  1  c.c),  and  add  200  c.c.  of  alcohol  (96^).  The  addition,  als<v  of 
20  c.c,  of  sulphuric  ether  is  a  good  one,  in  that  it  makes  the  reagent  better  miscible 
with  the  oil  to  be  examined,  but  it  ifl  not  necesBary.  '  On  the  other  hand,  prepare  a 
solution  Gompo&ed  of  85  parts  of  amylic  alcohol  and  1 5  parts  of  oil  of  rape  seed.  These 
reagents  should  be  made  as  needed,  and  not  ke]>t  on  hand  for  any  length  of  time.  / 

Now,  to  apply  the  test.  Prof.  Bechi  takes  1  (I  c,c.  of  the  oil  to  be  examined,  adds  1 
c.c,  of  the  alcohohc  solution  of  silver  nitrate  and  then  from  8  to  10  c.c.  of  the  mixtur 
of  amylic  alcohol  and  oil  of  rape  ;  agitating  strongly,  and  then  heating  on  a  water-ba^ 
for  5  or  10  minutes. 

In  the  case  of  pure  oils  the  colour  remains  the  same  as  it  was  after  the  addition 
the  reagents.     In  the  event  that  sDjthistication  hns  been  pmctised  with   cotton-seed  oil, 
there  will  be  produced  a  brownish  colour  or  turbidity,  of  a  varying  grade,  from  a  very 
light  brown  to  a  deej>  maroon  or  black,  according  to  the  quantity  of  cotton  oil  present. 

With  these  data  furnished  by  Prof.  l«€chi,  and  after  having  assisted  in  experimenii 
made  by  him  in  support  of  his  method,  the  Commission  instituted  a  series  of  long  ao 
diligent  personal  experiments,  numbering  over  200,  in  the  chemical,  biological,  an 
hygienic  laboratory  of  the  lloyal  Institute ;  adhering  strictly  to  the  rules  as  laid  down 
measuring  exactly,  in  each  instance,  the  quantities  of  oils  and  reagents,  and  using  tut 
of  equal  diameters,  or,  in  one  word,  employing  the  same  conditions  in  all  experiment 
in  order  to  render  the  result  tnily  comparative. 

The  oils  used  were  furnished  in  part  by  Prof.  Bechi  and  in  part  by  this  Com  mission  ^^B 
looking,  especially,  for  those  olive  oils  of  whoee  genuine  nature  there  could  be  no  pos^* 
sible  doubt,  and  then,  secondly,  taking  good  olive  oil  containing  cotton  oil.  Several  of 
the  olive  oils  were  from  other  countries  (Spain,  France,  Tunis,  Dalmatia,  and  Malta,  ctc.]{^| 
but  the  greater  number  were  from  various  parts  of  Italy.  Some  were  recent  and  som^W 
old  ;  others  pure  of  la,  2a,  3fi  rjuality  ;  and  others  were  rancid. 

In  order  to  ascertain  if  the  reaction  outlined  by  Bechi  was  peculiar  to  cotton-see^H 
oil  addition,  alone,  the  Commission  found  it  necessary  to  extend  their  experiments  upoi^ffl 
other  oils,  vegetable  and  animal,  alone  and  admixed  with  pure  olive  oil, 

•  Amerjcan  Journal  of  I'hfu-mac,n 


1 

I  or" 


TETE  ANALYST. 


171 


Every  experiment  made  was  in  doubles  or  triples,  that  iB  two  samples  of  the  oO 
(marked  No.  1  and  No.  3),  and  another  sample  of  the  oil  {marked  No,  2),  which  had 
added  to  it  cotton-seed  oil  in  a  certain  proportion  ;  subjecting  No.  1  and  No.  2  samples 
to  the  heat  of  boiling  water,  after  the  addition  of  the  reagents,  and  leaving  No*  3  sampl© 
without  exposure  to  heat,  in  order  to  compare  the  colours  of  Nos.  1  and  2  with  that  of 
No*  3.  The  experiments  were  then  especially  directed  toward  the  mixture  of  olive  oil 
with  oil  oF  cotton  seed.  ^The  proportion  used  for  the  mixture  was,  generally,  20  per 
cent,  of  the  latter  oiL  The  Commission  held  that,  if  the  method  of  Prof.  Bechi  will 
determine  any  such  falsification,  it  is  more  than  sufficient  for  any  exigency,  inasmuch 
IS  the  fraud  practised  is  always  in  much  larger  proportion.  The  experiments  wero 
grouped  under  five  senes.  ^ 

tSerUft  A. — Cotton-seed  oils  of  vaiions  origins. 

Eleven  samples  of  oils  from  the  following  markets  \v^tg  used  : — 1.  London  ;  2.  New 
Orleans ;  3,  Augusta ;  4.  liouisville  j  5.  Sample  (8  years*  old) ;  6.  EngliKh  (Hirsch) ; 
7.  Thorn;  8.  Maginnis ;  9.  Planter's;  10,  Aldig6 ;  11.  Creole.  All  these  oils»  treated 
with  the  "  Bechi  test/*  gave  a  most  intensely  brownish  colour,  that  exhibited  no  appre- 
ctable  variation  in  shade,  according  to  the  origin  of  the  product.  The  experiments  were 
then  re|»eated  upon  the  oils,  using  2  c.c.  of  oil  of  cotton  to  8  c.c.  of  olive  oil.  The  olive 
oH  used  was  from  Pons  of  Scandicci,  upon  whose  genuineness  there  can  be  no  question. 
Seri^  B. — Pure  olive  oil,  alone,  and  admixed  with  oil  of  cotton. 
The  series  of  experiments  here  outlined  were  based  upon  the  fi.rst,  second,  and,  in 
same  instances,  the  third,  quality  of  48  oils,  giving  also  the  origin  of  each  oil.  The 
mmples  were  subjected  to  comparative  tests,  alone,  and  then  admixed  with  20  per  cent, 
of  II irsch's  English  cotton-seed  oil,  the  most  abundant  in  Italian  markets;  in  every 
instance  the  48  olive  oils,  alone,  were  negatively  affected  by  the  reagents^  but  the  instant 
cotton  oil  was  admixed,  and  the  tost  then  applied,  the  result  was  promptly  given  by  the 
formation  of  the  deepi  brownish  colours,  in  every  instance. 

StTi*^  C. — Various  oils,  alone,  or  mixed  with  Ilirsth's  English  cotton-fieed  oil. 
The  oils  here  examined  are  25  fixed  oils  of  diflerent  qualities,  liable  to  \ye  used  as 
^gai  adulterant*     They  are,  for  example^  oils  of  rape  (Germany,  Milan,  Marseilles,  etc.), 
^^piaiiie  (I^eviint,  Georgia,  Bombay,  Paris,  and  Grasse),  peanuts,  poppy,  linseed,  cocoanut, 
Cftstor^  almond*  peach-seed,  and  cod-liver ;  and  the  results  show  that,  in  every  case,  there 
WM  no  a[>prcciable  change  with  the  reagents,  but  if,  prior  to  the  application  to  the  test,  20 
fier  cent,  cotton  oil  was  added,  the  characteristic  colour  of  the  reduction  was  formed, 
.  Srries  JJ, — Pure  oUve  oil  with  other  fixed  oils,  alone,  and  with  cotton  oD. 
These  experiments  were  made  to  a^icertain  if  the  presence  of  other  fixed  oils  than 
cxitton  seed,  in  a  mixture,  would  have  any  modifying   influence  upon   the  reaction,   so 
flfauBderifitio  with  oil  of  cotton.     It  is  sufficient  to  say  that  the  results  show  that  they 
have  nonet  ^^^  ^be  Comml^^ion  find  that  the  test  is  therefore  limited  to  that  fixed  oil 
aloii».     The  cotton-^ed  oil  was  added  in  20  per  cent,  proportion,  when  used  with  both 
oik  vt  olivtf  and  benne  (Ln  the  secondary  tests),  which  latter  two  were  evenly  divided 
(i>*,  40  per  cent.),  while  the  oil  of  sesame  was  added  in  equal  parts  to  olive  oil,  prior. to 
tbe  appUeation  of  the  primary  tests. 

*V«rMV  A*, — Eape  oil  of  dilTerent  origins,  alone,  and  mixed  with  cotton  oil. 
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The  CommissioD,  in  view  of  tlie  importance  that  oil  of  rape  obtains,  in  the  applica- 
tion of  Bechi's  test,  examined  seven  oils  of  various  qualities,  derived  from  diilerent 
provinces.  From  these  experiments  the  assertion  is  made  that,  while  several  of  the 
finest  samples  in  the  pure,  undiluted  state,  furnished  a  noticeable  change  in  the  forma- 
tion of  a  reddish-brown  colour,  this  was  always  made  very  much  darker  if  20  per  cent, 
of  cotton -seed  oil  was  previously  added;  and,  on  the  other  hav',  if  the  rape  oil  ex- 
amined was  previously  diluted  with  pure  olive  oil  or  amylic  alcohol,  ag,  for  example,  in 
the  proportions  used  by  Prof*  Bechi  in  his  test,  no  change  whatever  was  evinced. 

Finally,  the  Commission,  wishing  to  see  if  a  variation  of  the  proportion  of  th© 
reagents  would  more  cleai^y  demonstrate  results,  used  a  stronger  solution  of  silver  nitrate^ 
and  found  that  the  brownish  colour  could  }m  made  to  vaiy  from  brown  to  black,  accord- 
ing to  the  quantity  of  the  silver  salt  added.  Alter  numerous  experiments  they  decided 
that  the  original  proportions  wore  the  best  ones  to  adopt,  in  that  the  test  would  be  much  « 
I      more  delicate,  and  would  not,  under  any  circumstances,  be  caused  by  the  rape  oil.  ^ 

^ft         To  examine  olive  oil  for  admixed  cotton  oil,  with  Bechi's  method,  the  Commission 
^^reoommend  the  division  of  the  suspected  sample  into  three  parts,  as  follows  i — 
^^  No.  1 .  Tub©  of  the  suspected  oil  and  reagents. 

^H         No.  2.  Tube  of  the  suspected  oil  and  20  per  cent,  of  cotton  oil^  and  the  reagente* 
^H        No*  3«  Tube  of  the  suspected  oil  and  reagents. 

^^^  Now  expose  tubes  No.  1  and  No.  2  to  the  heat  of  boiling  water  for  5  or  10  minutes, 
but  do  not  heat  tube  No.  3 ;  use  it  simply  as  a  guide  to  see  if  No.  1  remains  unalfeci 
by  heat  or  becomes  coloured.  If  the  sample  is  pure,  the  oil  will  remain  unchanged, 
that  is,  the  same  in  appearance  as  No.  3,  wliile  No.  2  ac<iuires  the  characteristic  colour. 
If  the  oil  in  tube  No,  I  has  been  sophisticated  with  cotton  oil  the  browniiih  colouration 
will  soon  appeal',  while  tube  No,  2  will  be  a  much  deeper  brown ;  evidently  showing  that 
the  brownish  colour  is  due,  in  part,  to  the  quantity  of  cotton-seed  oil  present,  as  well  ai 
the  proportion  of  silver  nitrate  and  oil  of  rape. 

From  all  that  has  been  presented,  and  more  especially  from  the  clear,  concording, 
and  uniform  results  obtained  in  the  experiments  herein  detailed,  it  is  evident  that  the»^ 
method  proposed  by  Professor  Bechi,  used  with  care,  and  in  the  manner  indicated,  has 
not  failed  the  Commission  in  a  single  instance,  and  they  feel  that  they  cannot  do  lees  than 
to  most  strongly  urge  its  general  adoption,  as  a  reliable  and  positive  indicator  for  the 
existence  of  cotton-seed  oil  in  olive  oil,  fraudulently  added. 

In  the  original  article  no  theory  is  advanced  concerning  the  chemical  reaction  that 
takes  place  in  the  application  of  the  "  Bechi  test,''  but  it  seems  highly  probable  that  th«  J 
change  is  due  to  a  reduction  of  the  silver  nitrate  to   the  state  of  oxide,  through  thefl 
presence  of  the  peculiar  yellow  colouring  principle  present  in  cotton-seed  oil.  The  producti     ' 
after  the  testing  is  finished,  measures  11*5  cx%,  showing  that  the  residue  is  simply  a 
mixture  of  the  suspected  oil  (10  c.c.)  and  oil  of  rape  (1*5  c.c.)|  while  the  alcohols  have 
been  totally  dissipated  by  the  heat  of  the  water-1  lath.     The  utility  of  the  rape-seed  oil  in 
the  decomposition  is  not  explained,  and  whether  the  amylic  alcohol,  through  any  ch« 
change,  exerts  any  influence  is  also  an  unsolved  problem. 
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THE    COJiPARATlVE    DELICACY    OF    SOME    QUALITATIVE    TESTS. 

By  J.  S.  C.  Wklls. 
I  nAT£  BO  often  been  shown  tests  by  students,  and  asked  if  they  indicated  any  appreci- 
able  quantity  of  the  substance  tested  for^  that  I  have  thought  it  might  be  of  interest  to 
know  just  how  delicate  £iome  of  the  more  important  tests  are. 

I  liave  begun  with  the  metals  of  the  fifth  group  (according  to  Fresenius),  and  the 
Mcompanying  tables  show  the  results  obtained.  Many  tests  might,  no  doubt,  have  been 
cauried  even  farther  than  shown  in  table  by  using  larger  quantities  of  liquid  and 
allowing  them  to  stand  for  a  longer  time.  My  idea,  however,  was  to  obtain  results, 
such  as  any  student  might,  with  the  ordinary  apparatus  used  by  him.  For  this  reason 
the  testa  were  all  made  in  the  ordinary  six-inch  test  tube,  and,  unless  otherwiae  stated, 
were  not  let  stand  more  than  five  minutes. 

It  will  be  seen  from  the  table  that  nearly  all  show,  even  in  very  dilute  solutions,  and 
that  some  of  them,  such  as  the  precipitation  of  lead  by  H.,S,  are  wonderfully  delicate. 
It  should  be  remembered  that  the  results  given  were  obtained  in  solutions  containing 
nothing  but  the  substance  tested  for  and  the  reagent ;  no  foreign  substances  being 
present.  The  reeulte  in  column  I.  show  the  point  beyond  which  it  was  impossible  to 
distinguish  distinct  particles  of  the  precipitate.  After  passing  this  point  the  reaction 
was  indicated  by  a  mere  cloudiness  or  colour.  In  column  II»  is  shown  the  extreme 
limit  of  the  test,  that  is,  the  most  dilute  solution  in  which  any  reaction  was  obtainable. 
In  order  to  get  a  clear  idea  of  how  dilute  such  solutiont*  are,  it  may  be  weU  to  state  that 
one  port  in  one  million  in  equivalent  to  one  grain  in  ^^venteen  gaOons. 

Silver  (Ag). 

I.  II. 


Part  of 

Parts 

Part  of 

I'iirtj 

Reagftii.                                substance. 

ot  water. 

fiubfitance. 

of  water. 

NH.Cl 

1 

20,000 

1 

250,000 

HCl       ., 

1 

20,000 

1 

250,000 

KBr 

1 

20,000 

1 

200,000 

KI         

1 

5,000* 

1 

2<H),ooy 

HjS 

1 

5,000 

1 

800,000 

KiCrA 

1 

3,000 

1 

3,000 

MeU€UIIY    (^g)* 

Ug^O. 

KH.Cl   ., 

1 

25,000 

1 

200,000 

HCl       , , 

1 

25,000 

1 

200,000 

H,8 

1 

5,000 

1 

l,ooo,uuo 

NH.OH 

1 

25,000 

1 

25,000 

SnCl,     .. 

1 

50,000 

1 

200,000 

KjCrjOy., 

1 

20,000 
HgO. 

1 

100,000 

H,S       

1 

2,000 

1 

1,000,000 

KH.OH 

1 

4,000 

1 

4,000 

SnCJ, 

1 

50,000 

1 

200,000 

Cu         

1 

io,ooot 

4 
I 


Onlj  abowfi  on  fitandinp  some  mitnites. 

iyhcfVi  In  solution  of  l.ltX^*MX)  idU^t  standing  four  hours. 
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Lead 

(Pb) 

L 

II. 

Tart  of 

ParU             Part 

5  of                  Parts 

VMgnt 

sobitttDce. 

of  water.          Bubst 

ance.             of  water. 

HCl 

500                   1 

[                               5(H> 

NH.Cl  .. 

600                   ] 

I                          600 

H,S       .. 

20,000                  1 

1,000,000* 

B.S  in  KOH  solution 

- 

1,000.000* 

hM  .. 

10,000                  1 

20,000 1 

KAA-  • 

10,000                  ] 

I               iooj)on 

Bismuth  (Bi). 

H,S       . . 

13,000                 1 

1,000,000 

Kil.OH 

10,tl0t»                 ] 

I                       12,00t»t 

^ot    .. 

10,000                 ] 

•jf),ooa 

K,SnOj§ 

40,000                 1 

D0,000 

Cop  FEB  (C'u). 

H,8       .. 

2,000                 1 

1,000,000 

Nn.OH 

— 

1 

I                      80,000 

K.FeCy, 

2,000                1 

1,000,000 

Cadmium  (Cd). 

H,S       ..          .. 

4,000                1 

[                    200,000 

H,S+HC1  It     . . 

20,000                1 

200,000 

K.FeCj-, 

..     - 

1 

4,000 

Qualitative  Laboratory, 

School  of  Mines. 

THE  POLAJtlZATION   OF   MILK. 
By  H.  W.  Wiley,  Chemist  to  the  U.S.  Department  of  AdnicuLTimE, 

I* — SrEciFic  Kotatohy  Power  of  Milk  Sugar. 
Crystallized  milk-sugar  when  first  dissolved  possessed  a  higher  rotatory  power  than  it 
has  in  the  milk  from  which  it  was  derived.  Tbia  increased  optical  activity  may  be  com- 
pared with  the  original  by  the  ratio  8 :  5,  nearly.  After  the  solution  has  stood  for 
twelve  to  twenty  hours,  or  immediately  on  boiling  it,  this  extra  rotatoiy  power  is  lost. 
In  estimating  the  specific  rotatory  power  of  milk-sngar  the  numbers  given  always  refer 
to  the  constant,  and  not  the  transient,  gyratory  property. 

Among  the  earliest  numbers  assigned  to  the  rotation  of  lactose  are  those  of  Peg- 
giftle  (a)^^  =  54-2  and  Erdmann  (a)^  —  51*5  [Sucrose  {a\^~  66'5],  Biot^F  places  this 
numl>er  for  lactose  at  GO* 2 3,  and  Berthelot  **  at  59*3  for  the  transition  tint  (a)y  Hoppe- 
Seyler,  in  his  **  Handbuch  der  physiologisch-chemischen  Analyse,*'  gives  this  nnmber  at 
(«i)j  =^  58'2.     Since  the  ratio  of  («)t,  to  (a)j  is  1  :  1*1306,  the  above  numbers  beoome  for 

•  Keen  uu»y  un  looking  down  tue  tabe. 
f  Only  on  Htanding  a  few  minutes^ 

J  This  test  was  iDiule  on  a  *<olntion  of  Bi(NO.,)j  In  presence  of  KIl^Cl* 
§  This  is  the  teat  with  KOH  and  BnCl,,  >ieldmg  Bi^Oj. 
Il  I  found  that  thp  addition  of  a  few  drops  of  HCl  made  the  precipitate  separate  mach  better  thAH 
it  would  in  either  alkaline  or  nentral  solutions. 
^  Compt,  Kend.,  voL  42,  p,  ItiH* 
♦*  Wurtz  Diet,  de  Chtm.,  vol.  2,  Ist  part,  p.  188, 
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Biot  (a)^  ^  53-27,  for  Berthelat  (a)o-=52'47,  and  Hoppo-Seyler  (a)„  =  51-48.  Hesse* 
observed  the  rotation  number  to  be  (a)^  =  52'67  when  the  solution  contained  12  grams. 
per  100  c.c.  and  the  temperature  was  15''^  C^  On  the  other  hand,  when  the  concentration 
18  only  2  grams,  per  100  c.c.  the  number  assigned  is  («)p—  53-63.  It  appears  from  this 
that  the  specific  rotation  power  of  a  solution  of  milk-augar  diminishes  with  the  increase 
of  ite  concentration,  and  this  view  is  adopted  by  Landolbp  ToUens,  and  Schmidt. 

The  following  general  formulat  is  used  t^o  correct  the  reading  of  the  polariscope  for 
concentration  of  solution : — 

{a),,  -  54*54— -55750  4*  *05475c^— '00177  k\ 
in  which  c  =  number  gi-ams.  sugar  in  100  c.c.  eolution.  These  observations  are  contra- 
dicted by  the  work  of  Schmo€ger,t  who,  in  an  elaborate  series  of  experiments,  using  in- 
struments of  different  construction  and  observing  all  neceesaiy  precautionst  found  the 
rotation  number  of  lactose  sensibly  constant  for  all  degrees  of  concentration  up  to  the 
saturation  point.  In  thirty-two  series  of  investigations,  in  which  the  degree  of  concen- 
tration gradually  increases  from  c  -=2-3554  to  c=^360776>and  in  which  a  constant  tem- 
perature of  20^  C.  was  maintwned,  the  variations  in  the  numbers  obtained  were  always 
within  the  limits  of  error  of  observation.  The  mean  of  all  these  numbers  flzes  the 
value  of  (rt)^at  52-53 

According  to  8chmoeger  variations  in  temperature  have  far  more  to  do  with 
changes  in  rotatory  power  than  difTerences  of  concentration.  The  value  of  (a)t,  falls  as 
the  temperature  rises.  Under  20^  C.  the  disturbing  influence  of  temperature  is  greater 
than  above  20*^  C.  At  the  latter  degree  (a),,  varies  inversely  about  -075  for  each  1®  C* 
change  of  temperature.  Fellet  and  Biard,§  as  a  result  of  their  observationSt  fix  the 
rotatory  power  of  milk-sugar  at  5S-t)4  for  (a)j  [^.  (a)^,  =  52 '1 2]. 

After  a  careful  review  of  the  methods  used  in  the  above  inhume  and  the  numbers 
determined  by  them,  I  am  inclined  to  accept  the  mean  obtained  by  Schmoeger  as  the 
on©  entitled  to  the  greatest  credit.  Jt  alno  has  tho  ailvantage  of  being  almost  the  mean 
of  all  the  various  numbers  which  have  been  assigned  as  the  specific  rotating  power  of 
lactose,  viz. : — 

Poggiale  . .  . .  . .  . .      54  20 


Erdmann 

Biot 

Berthelot 

lloppe-Seyler     . 

Heeee 

Hesse 

-  \iHoeger 

t  and  Biard 


51-50 
53-27 
52-47 
51*48 
52-07 
53-G3 
52-53 
52i2 


Mean      . .  _  . .  . .  . ,  . .  . .  . .      52(55 

In  the   present  state  of  our  knowledge,  thciofore,  tlio  sjiecific  rotatory  power  of 

milk-sugar  should  be  taken  at  {a)^  -^  52-5.     I  propose,  at  an  early  date,  to  make   a 

careful  study  of  this  Rubjeot,  in  order  to  fix,  if  possible,  an  exact  number  for  the  expref- 

•  Anal,  Cbem.  w.  Pbaruj.,  vol.  17»j,  p.  t»8, 

t  Tucker,  8ugar  Analysis,  p.  91. 

i  Ber,  ohem.  Gesseli,  vol.  12,  p.  ltJ2'i  rt,  Mfy. 

I  Bull,  de  rAsfioo.  do8  Chiraiatea  vol  1,  p.  ITl  rf*  #rv» 


Bwn  of  the  rotatiDg  power,  and  to   e2:amine  the    conBicting  evidence  respecting  th0^| 
influence  of  the  degree  of  concentration  on  the  same*     The  estimation  of  lactose  in  milk  ^ 
by  the  poJariacope  is  rendered  diificult  also  by  the  presence  in  milk  of  various  albumens 
— all  of  which  turn  the  plane  of  polaiization  to  the  left*     As  will  be  seen  by  the  data 
given  further  along,  the  ordinary  method  of  removing  these  albumens,  viz.,  by  a  solution 
of  ba^ic  lead  acetate,  is  far  from  being  perfect.     If,  therefore,  a  portion  of  the  albumen 
be  left  in  the  liquid  submitted  to  polarization,  the  rotation  to  the  right  will  be  dimin- 
ished by  its  presence.  ^J 
Hoppe-Seyler*  assigns  as  the  rotation  power  of  egg  albumen  (a),,  =  —  35*5,  and  for( 
serum  albumen  {a)j,^  -  56.     Both  acida  and  alkalies  seem  to  increase  the  rotating 
jjower,  which  may  with  acetic  acid  reach  (t/)„  —  -  7K 

Fredericqt  gives  the  ix)tation   number  for  blood  serum  for  the  rabbit,  cow,  and 
horse  at  {a)^^  =  —  57 '3,  and  for  the  dog  at  =  44,     Paraglobulin,  according  to  the  &am« 
author,  has  a  rotation  nwmber  (a)^^  ^  -4 7' 8. 

Milk  albumen i  has  the  following  numbers  assigned  to  it : — 
Dissolved  in  MgSO j  soh  (a)^^  ^  -  80 

Dissolved  in  dil.  HCL  (a\,  ^-$7 

Dissolved  in  dil.  NaOH  sol       (a)p--  -76 
Dissolved  in  strong  KOH  soU   (a)^  —  -91 
The  hydrates  of  albumen§  have  rotation  powers  which  vary  from  («)o—  —  71'40  to 
(a)jj^— 79*05,     From  the  chaotic  state  of  knowledge  concerning  the  speciiic  rotatinj 
power  of  the  various  albumens,  it  is  impossible   to  as^^ign  any  nximber  which  will 
the   test  of   criticiiim.      For  the  purposes  of   this  report,  however,  this  number  may 
fixed  at  (a)i,  =  — 70  for  the  albumens  which  remain  in  solution  in  the  liquids  polarized 
for  milk-sugar. 

The  phenomenon  of  *^  birotation  "  in  milk-sugar  has  already  been  noticed.     The 
problem  of  analysis  of  this  sugar  is,  however,  still  further  complicated  by  the  facts 
pointed  out   by  Schmoegerjl  andi  Erdmann,^  that  w*ben  milk  is  rapidly  evaporated  in 
plain  dish  the  sugar  is  left  in  the  anhydrous  state*  and  that  this  sugar  in  fresh  solutio 
exhibits  the  phenomenon   of   "half  ix>tation."     When    such    sugar  is  extracted  will 
alcohol  and  re-evaporated,  it,  doubtless,  is  still  anhydrous.     But  in   the   calculation 
refiulttt  this  sugar  is  generally  estimated  as  containing  water  of  crystallization,  and  thiii 
an  error,  which  Schmoeger  reckons  at  as  much  as  2  per  cent.,  is  introduced  into  thd 
results.     This  fact,  not  well  recognised,  couibined  with  the  knowledge  that  in  the  pre 
cess  of  evaporation  many  particles  of  sugar  must  be  occluded  by  the  hardening  coaoiii 
tends  to  throw  doubt  upon  tbeaccuracy  of  estimating  the  sugar  by  the  extraction  metho 
The  work  which   I   undertook  had   for  its  object   the  determination  of  the  be*i 
method  of  preparing  the   milk-sugar  solution   for  the  polariscope,  and  a  comparison 
the  numbers  obtained  by  this  instrument  with  those  given  by  the  ordinary  process  of 

extraction.  _^____ 

•  want.  Diet,  de  Chimie,  vol-  1,  l»t  part,  p.  91.  _ 

t  Compt.  Rentl,  rol,  1»3.  p.  465. 

t  Hoppe-Seyler  in  Handbook  of  the  Polarfucopc,  Laudolt,  p.  218, 

§  Kiibne  and  Chittenden,  Am,  Chera.  Jour,  vol-  6,  p.  45. 

II  Ber.  chem.  Gesell,  voL  12,  1915  rf,  at^q,;  vol.  li^t  p,  2\2ft.itrfi, 

%  Ber.  chem.  Ge*elL,  voL  12,  p,  2im  pt.  ntq. 
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The  reagontfi  used  for  removing  the  albumens  were  : — 

(1)  Saturated  solution  basic  lead  acetate,  specific  gravity  IQT. 

(2)  Nitric  acid  solution  of  mercuric  nitrate  diluted  with  an  equal  volume  of 
water. 

(3)  Acetic  acid,  Fpecific  gravity  1*0  tO,  containing  29  per  cent,  HCtH,0,. 

(4)  Nitric  acid,  specific  gravity  1'197,  containiBg  30  per  cent.  HNO^. 

(5)  Sulphuric  acid,  Bpedfic  gravity  1*255,  containing  31  per  cent,  H^80| 

(6)  Saturated  solution  sodium  chloride. 

(7)  Saturated  solution  magnesium  sulphate. 

(8)  Solution  of  mercuric  iodide  in  acetic  acid ;  formula*  KI,  33*2  grams.  Hg 
13  5  grams.     Strong  HCJfj,Oj,  20-Q  c.c.     ^yater,  64*0  c.c, 

Alcohol,  ether,  and  many  solutions  of  mineral  salts,  hydrochloric,  and  other  acida 
were  also  tried  as  precipitants  for  albumen,  but  none  of  them  presented  any  advantages 
which  would  make  a  detailed  account  of  the  experiments  of  any  interest. 

Table  No.  9  contains  a  record  of  the  experiments  which  led  to  the  adoption  of  1  c.c. 
acetate  of  lead  solution,  or  1  c.c  acid  mercuric  nitrate,  as  the  best  amount  of  each  for 
50  c.c.  of  milk. 

Neai*ly  all  the  polarisations  were  made  in  a  400  m.m.  tube.  From  two  to  fotir 
observations  were  made  with  each  sample.  An  average  of  these  readings  was  taken  for 
each  determination.  In  the  calculations  the  valuajpf  (rt)o  was  taken  at  f>3  instead  oF 
52 '5,  the  number  which  subsequent  investigations  have  led  me  to  believe  more  exact* 
The  instrument  employed  was  a  "  Laurent  Large  Model  "  polariscope. 

In  all  cases  the  volume  of  the  solution  was  corrected  for  the  volume  of  the  pre- 
dpttated  caseine.     The  volume  was  assumed  to  occupy  2  c.c.  for  each  50  c.c.  milk. 

Since  in  the  Laurent  instrument  the  weight  of  sucrose  in  100  c.c.  to  read  even 
degrees  on  the  scale  is  ICIO  grams,  [(a),^  =^G6'67],  it  follows  that  the  weight  of  lactose  in 
100  c.c.  to  read  one  degree  on  the  scale  for  each  per  cent,  lactose  present  would  b& 
K'19:a!=53:  66-67;  a;=20-37. 

If  52*5  be  taken  as  the  value  of  (a)p  for  lactose,  then  x  —  2U  56. 

In  table  No.  9,  A  indic^ates  acetic  acid,  Pb  basic  acetate  of  lead,  MR  acid  mercuric 
nitrate,  etc.  The  letters  C  and  H  indicate  the  temperature — C  denoting  the  ordinary 
temperature  of  the  room,  and  H  tliat  the  sample  was  heated  to  100^  C.  and  cooled 
before  filtering. 

The  numbers  obtained  by  extraction  with  alcohol  are  taken  as  the  basis  of  com-- 
parison,  not  because  I  believe  them  to  be  more  reliable,  but  because  that  method  is  the 
one  generally  employed  in  the  estimation  of  milk-sugar. 

In  the  alcohol  extraction  the  milk  was  evaporated  to  dryness  in  a  thin  glass  cap- 
le,  the  di^h  and  dried  residue  pulverised  in  a  mortar,  washed  with  ether  into  a  con- 
iouous  extraction  apparatus,  exhausted  with  ether,  and  then  with  80  per  cent,  alcohol 
lor  ten  hours. 

Duplicate  analyses  are  indicated  in  the  table  by  the  small  brackets, 

*  Joiir.  de  Fharm.  et  de  Chim.,  voi  10»  p.  1U8. 
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Table  No.  9. — PercetUage  of  milk-awjar. 

a 

1^ 

Reagents  employed  in  precipitating  albumens.                             , 

Pb  loc. 

Pb  2oo, 

PbSoc. 

Fb4oc. 

Pb, 
5co. 

A  500. 

Other  reagents.               1 

^ 

1 

% 

y< 

5  ^    1 

Per  cent,  lactose.                                                       J 

1 

4-57 

(10-.) 

a'07 

4-23 

1 

:2 

4-52 

2-46 

3*o7 

414 

J 

3 

4-46 

4'48 

3*57 

H 

4 

3-92 

4-19 

3-35 

■ 

6 

4-35 

355 

4-32 

■ 

6 

3-71 

401 

3*00 

■ 

7 

4  10 

/4-63 
I4'96n 

/4*44 

\4€8H 

■ 

8 

4'16 

/4-2i:» 

14  3:1 

/3-80 
l3'tJ7H 

■ 

9 

4'48 

(4-59 
1  4*38  H 

4-04 
1412  H 

H,80,                  J 

10 
11 

410 

4-80 

4  12H 

4  87  H 

3*47  H 

A                                           J 

,  (4-.) 

0  •*!     jtX 

4  44H 

4".     '   5:. 

6*-. 

8". 

VJ 

4*77 

5-02  H 

4-82  H 

4*50  H 

4-31  H 

470  H     4  76H 

1    ^• 
3-97          389 

4  76  H 

4-71 

13 

4*25 

4-25 

375 

3-38 

3-38 

HNO, 

14 

4 '22 

^V\()  M 

4*58  H 

A 

15 

3*14 

(4  40 
1 4*32  H 

'at  tKJ  Ai 

468  H 

4-66  H 

4-60  H 

16 

3-30 

4-43  H 

3-98 

17 

472 

4'4o 

4-18 

3-87 

3*60 

3-26 

3  90 

f3-08 
1 3-88  H 

3'88 

18 

488 

/4-87 
t4'87B 

f4*37 
1 4*25 

(6-.) 

4-27 

4-43  H^SO^ 

19 

4*31 

f4  7i 
1 4'HH  H 

/4-43 
t4*43H 

f  4'ol 
l4  7^Hi 

i  4-59 
i  4-59  H 

20 

4*39 

4-11 

21 

470 

4i7 

22 

4'9i3 

r4'93 
1  4*97  H 

/4'45 
t4-43H 

4*69 
4-G7H 

23 

4*00 

/441 
14-45 

/3*86      ' 
13-86 

390 
3-9() 

394 
4-10 

24 

474 

/4'41 
t4'4oH 

4-21 
[4-35  B 

4-32 

4  32 

4-44  H 

4i>5  H 

26 

4  59 

r4*33 
\4'37n 

/NaCl 
14-29  H 

i-;mr 

f3  94 
[3*93  H 

r4*03 
(4-10  H 

r3-98 
14*10  H 

m 

4-39 

4  29  e 

27 

4-60 

418  H 

406 

28 

4-26 

3-67  H 

409 

ReTfUirh  o7t  Table  No.  Q. — The  results  obtained  by  using  various  other  reagents  fol 

precipitation  of  thecaseine,  viz.,  MgSO^,  CuSOj^  HCl,  etc.,  have  not  been  entered  in 

table.     In  none  of  these  cases  was  there  suiHcient  encoui^gement  to  warract  an  astm 

trial.     In  most  cases  the  precipitation  was  slow  or  imperfect,  and  the  filtration  diffii 

One  important  fact  should  not  be  overlooked,  viz.,  that  any  excess  of  basic  plul 

acetate  causes  a  rapid  decrease  in  the   rotatory  power  of  the  solution ;  whether 

decrease  is  due  to  predpitation  of  the  sugar  or  solution  of  the  albumens  does  not  cU 

appear.     Illustrations  of  this  decrease  are  seen  in  analyses  2,  12,  13>  and  17* 

I^  seew3  to  make  little  difference  wbotber  t\ie  ^trnvV^tiou  \!&  tE^a/dd  hot  or  J 
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I  question  of  tamperatttre  is  set  forth  in  greater  detail  in  the  next  table.  From  all 
[  experiments  made  it  clearly  appeared  that  the  beat  optical  results  are  obtained  by 
be  use  of  a  minimimi  quantity  of  basic  lead  acetate,  or  of  either  the  acid  mercuric 
iitrate  or  iodide.  For  50  c.c.  to  GO  c.c.  of  milk»  1  c  c.  of  the  lead  acetate  or  mercuric 
;itziate  solution  of  the  streu^h  noted,  and  25  c.c.  of  the  mercuric  iodide  solution  are  the 
troper  quantities.  It  makes  no  di^erence,  however,  if  a  large  excess  of  the  two  latter 
eagents  is  employed.     Of  the  three  the  last  is  to  be  preferred* 

In  Table  No.  10  will  be  found  the  result^s  of  the  comparative  determinations  of 
iilk-sugar  by  extraction  with  alcohol,  by  precipitation  with  1  c.c.  basic  lead  acetate, 
lid  the  same  with  1  c.c.  acid  mercuric  nitrate,  hot  and  cold,  to  each  60  c.c.  of  milk. 

Id  many  of  the  analyses  the  large  di0erences  in  restilts  by  the  three  methods  show 
^  fault  of  manipulation,  but  all  the  results  have  been  given  without  selection. 
Table  No.  10. — Ptrcentaye  of  milk-aiigar. 


Beagecntfi  employed. 

No. 

Eeagcnts  employed.                    ■ 

Extracted 

a 

H, 

c. 

H. 

Sxtract«d 

c. 

H. 

c. 

H. 

Uy  alogbol 

Pb.loc. 

Pb.lcc. 

MUlccMJ 

B.loa 

by  alcohol 

Pb,  Ice. 

Pb.  Ice. 

BIB.  Ice.  5 

IHJcc. 

Per  et. 

Pier  ct» 

Per  ct. 

Perot  P 

er  ct 

Per  ct 

Per  ct 

Per  et. 

Per  ct.  : 

Per  ct 

4*55 

>  * .  < 

4'74 

•  * .  <       * 

1*92 

34 

4-37 

4*65 

4'D3 

4*93  : 

....J 

4-10 

. « ■  > 

4-22 

•  ■ .  • 

l'5a 

35 

4-52 

4*27 

441 

4-56 

.    ..1 

4-51 

4-5i 

4*22 

4-C8       - 

4'62 

36 

4-88 

4*83 

4*93 

5-17 

.    ..| 

436 

4-55 

4'53 

4-89       ^ 

1-90 

37 

4-61 

4*30 

4*43 

4*57 

. ,  . ,  1 

4  05 

414 

4-09 

4-48 

4*39 

38 

4*79 

4-59 

4*67 

4*91 

3  84 

»  •  .  • 

3-84 

3-98 

3*98 

39 

4-67 

4*26 

4*41  ' 

4*51 

4-52 

4 '07 

4-73 

5*01 

5- 00 

40 

4  79 

4 '64 

4-74 

4*94 

4-25 

4-21 

4-26 

. .  t . 

4-51 

41 

3-95 

4-10 

4*20 

4*38 

J 

4-15 

4-61 

454 

4-87 

4-87 

42 

4-00 

4'Gl 

4*61 

4*77 

...J 

4-92 

5-20 

5'22 

5-43 

547 

43 

4*63 

4*24 

4-37 

4*57 

1 

3-84 

♦ » » » 

3'72 

4-00 

3^96 

44 

4'77 

4*64 

4*70 

4-94 

4-53 

4-61 

4'fi4 

4-87 

4-85  1 

45 

4 '85 

.... 

4-53 

4-73 

4-57 

4-54 

4v5 

4-91 

4-84 

46 

4-71 



4-67 

4'93 

4*66 

4-29 

4-45 

.... 

4  63 

47 

4*34 

4-06 

442 

440 

417 

3  (55 

375 

3-95 

3-87 

48 

4*05 

4*67 

4*77 

4-83 

502 

4-66 

4-64 

4-86 

4'8« 

49 

3'07 

4*12 

4*18 

4*36 

::::j 

4*68 

4*03 

3-94 

4-39 

4*37  1 

50 

3-78 

4*58 

4-62 

4-82 

....' 

4-23 

3-82 

3*89 

4-08 

4-02 

51 

4-19 

4*27 

4*57 

4*53 

4% 

4-70 

4-84 

41>4 

5*04 

52 

3-83 

4-68 

4*78 

4-97 

4  85 

4-39 

4-41 

4-53 

4*65 

53 

3-80 

3*97 

4*07 

4*21 

4-63 

447 

447 

4'69 

4-67 

54 

4*59 

4*59 

4*G1 

4*83 

....  J 

447 

4*30 

4-45 

4*67 

4-71 

55 

4*03 

4-26 

4*36 

440 

....1 

4  4G 

4-23 

4-31 

4-65 

4*63 

56 

4v% 

4-62 

4*76 

4-94 

t 

4-47 

4-59 

4^67 

501 

4-05 

57 

4*20 

4'18 

4*28 

4*48 

4-40 

4-41 

4-55 

445 

. .  • 

58 

4*09 

4'52 

4*56 

4*74 

4-85 

4-67 

4-73 

4'97 

59 

4-09 

*  *  •  * 

4*28 

446 

4-45 

4^21 

4-33 

457 

60 

412 

*  • .  * 

449 

4-81 

4-44 

3-98 

4-10 

4*28 

. . . 

61 

4-20 

» .  . . 

4*33 

441  , 

-i 

4-21 

» •  ♦  * 

4-55 

* . . 

62 

4  45 

4*25 

4-77 

i    ,,- 

5*57 

4 '09 

4-89 

... 

63 

4*33 

4*09 

4*37 

^'20 

4 '21 

4 '37 

4*57 

... 

64 

4*62 

m    *     *    * 

4-33 

4*99 

4-52 

4-50 
4*27 

4-07 
441 

4-89 

4-41 



Av. 

4*33 

4*34 

\ 

4 '38 
\ 

I   4*5ai 
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In  the  foDowicg  table  will  be  found  the  percentage  of  milk-angar  obtained  by 
using  varying  quantities  of  the  mercuric  iodide  reagent,  and  a  cotnimrison  of  the  resul^ 
obtained  with  those  given  by  the  use  of  acid  mercuric   nitrate   and   basic   pluml 
acetate : — 


Table  No.  11. — Percentage  of  mUk-»u{far, 


ItcagcDts  cmplojed.                                                   ^M 

Number. 

Ph 

MR 

Mercaric  igdido. 

■ 

20oc. 

25oc. 

SOca 

3Soc. 

Perct. 

Perct. 

PercL 

Per  ct. 

Per  ct. 

Per  el.  ■ 

I 

4-28 

,       4^48 

4*56 

4*56 

1 

3 

4 -4  a 

4'57 

4-62 

4-66 

....    ■ 

3 

4*37 

4'Gr> 

4i53 

4*63 

4-60 

4-65     ^ 

4 

4-37 

4*53 

4*60 

4-53 

4*63 

4-60 

5 

4^38 

4*63 

4*50 

4*53 

4-53 

4-5> 

6 

4*33 

4*G7 

4*43 

4*53 

4*60 

idd  ji 

7 

4-30 

4*G7 

4*67 

4*67 

4-59 

4S7   ■ 

8 

4'33 

4*59 

4*50 

4*53 

4*50 

4-59  ■ 

9 

4-27 

4*60 

4*63 

4-60 

4*66 

4-66  ( 

Av. 

4*34 

4*60 

4-57 

4*58 

4'61 

4-62 

II — ALBUHEN    RE3IAININ0    IK    FILTRATE    FHaSI    LEAD    ACETATE     AND    IIEUCITRIC    IODIDE  80l 

TIONS. 

From  the  fact  that  the  polariseopic  readings  show  that  solutions  of  milk  pr 
with  lead  acetate  have  a  lower  rotating  power  than  those  prepared  with  mercury  salts, j 
is  to  be  inferred  that  the  lead  reagent  either  leaves  certain  soluble  and  transparent  ki 
of  albumen  in  solution,  or  else  dissolves  a  portion  of  those  which  ai-e  at  first  predpitati 
To  test  the  accuracy  of  this  supposition  a  few  analyses  were  made  to  determine  the 
amount  of  albumen  left  in  the  filtrate  from  the  lead  and  mercury  reagents.     At  the 
same  time  different  quantities  of  the  mercuric  iodide  solution  were  usedp  in  order  to 
determine  the  amount  which  would  give  the  best  results.     For  CO  c,c.  milk  the  quant 
of  mercuric  iodide  to  be  used  should  be  25  c.c.  to  30  c.c. 

In  the  following  table  will  be  found  the  percentages  of  albumen  in  the  whey  afto 
precipitating  with  the  reagents  noted  and  filtering.     Ten  cubic  centimetres  of  the  filt 
were  evaporated  to  dryness  in  a  thin  glass  dish,  and  the  dried  residue  (with  the  gl 
burned  with  soda  lime.     The  calculated  nitrogen  was  then  multiplied  by  6*25  and  tbo" 
product  taken  as  the  percentage  of  albumen : — 
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Table  No.  12. — Per  cenL  cdhttmm  inJUtrale 

i^m  Pb. 

FrozQ  Hglg. 

From  Hglg. 

From  Hglj.        From 

HgL*         From 

Hgl.. 

16(KJ. 

20oc, 

25CCJ,                     SOcc,                     35oc. 

-0865 

•1950 

0865 

0865 

0562 

•0865 

•1130 

■0674 

•0865 

•0865 

•0865 

•0865 

•1130 

•0674 

•0562 

•1130 

•0562 

•0312 

0865 

•0674 

•0562 

•1130 

•0562 

•0562 

1130 

■0674 

•0562 

•0312 

^0865 

•0562 

•1130 

•0090 

'0865 

•0300 

•0865 

•1412 

^ 

•1130 

•1412 

•1130 

•1412 

•0562 

■ 

•1950 

•1412 

•1130 

■1412 

•1412 

■ 

•1130 

•1412 

•0865 

•1412 

•0865 

•1412 

•1130 

•1412 

•1130 

•0865 

■1130 

•1362 

•0090 

>  •                  •  • 

. , 

•1250 



. . 

. » 

• 

•0090    ! 
•0090 

.  ♦  » * 

. . 

Kr.  -.1182 

-0789 

•0888 

^  -0839 

•0964 

•0828 

In  table  No»  13  will  be  found  percentages  of  albumen  remaimng  in  filtrate  from 
I  aootate  precipitation  of  forty-two  samples  taken  from  those  represented  in  table 
I  10.  From  theee  two  tables  it  ia  at  once  seen  that  the  quantity  of  liE^vo-roiatoiy 
tier  remaining  in  milk  after  treatment  with  basic  lead  acetate  is  much  greater  than 
tSiose  sampled  treated  with  the  two  mertruric  salts.  This  explains  at  once  the  higher 
cent,  of  milk-sugar  obtained  by  using  the  last-named  reagents,  and  shows  that  the 
€i  lead  acetate  as  a  clarifying  agent  must  be  abandoned  : — 

Tablb  No.   13. — Per  c^rU,  albumtn  a/in^  precipitation  by  Imd  aceiaie. 


irmnber. 

Percent 

Number, 

Per  cent. 

Number. 

Peroent. 

^ 

•250 

16 

•237 

31 

•329 

Bs 

•306 

17 

•237 

32 

•305 

^n 

•135 

18 

•169 

33 

•305 

Hi 

•272 

19 

•103 

34 

•237 

^E 

•134 

20 

•271 

35 

•306 

^K 

•239 

21 

•237 

36 

•339 

^■r 

-301 

22 

•271 

37 

•237 

^K 

•305 

23 

•235 

38 

•374 

^E 

•237 

24 

•271 

39 

•203 

^H 

•330 

25 

•237 

40 

373 

PIP 

•271 

26 

•237 

41 

•305 

w 

•305 

27 

•271 

42 

•339 

•267 
•237 

28 

339 

•350 

i 

Av 

'278 

m 

•271 

374 

1 

' 
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CORRESPOKBENOE. 

[27if  Editor  it  not  iw  any  way  respofuiblf  for  opmiotu  esB^reued  by  ku  eorrt^ondinU.] 
TV  ths  Editor  of  the  ANALYST. 

SlB,— 1  observe  that  in  a  recent  contribution  to  the  Farmattevtitchetky  Jumai  (Ko.  12. 1887^ 
177)t  ProfcgBor  Loeftch,  of  St.  Petersburg,  has  described  a  process  for  the  estimation  of  theine  in 
coDbisting  in  the  extraction  of  tbe  t^a-leaves  with  boiling  water,  evaporation  of  the  infnaioa 
watorbatb  aft^r  addition  of  magnesia,  and  extraction  of  the  reddne  with  chloroform. 

This  process,  as  many  other  chemists  who,  besides   myself,  must   have  used   it  can  no  di 
testify,  is  an  excellent  one,  bat  it  is  certainly  not  new.     I  have  employed  it  for  the  patct  six  j 
(with  the  modification  of  extracting  the  tea- leaves  in  a  flask  provided  with  a  vertical  Liebig's 
denser),  and  like  it  better  than  any  other  prooeias  for  the  determination  of  theine.    It  answers, 
course,  equally  well  in  the  analysis  of  coffee.— Faithfully  yours, 

B.  Godwin  Olaytoh,  F.CS,^  FXC* 


OLBOMARGARINK   AND    MICE. 
To  the  EditifT  qf  the  Analyst. 

DfCAE  StB,— It  may  interest  the  readers  of  the  Analyst  to  know  that  mice  seem  to  ikmscsb 
power  of  distinguishing  between  oleomaigarine  and  butter 

The  facts  are  these  :  Some  time  ago  I  received  for  analysis  a  tot  of  butters  whose  genuinaaesf  w» 
questioned.    The  dishes  in  which   the  butters,  preparatory  to  analysis,  were  melted,  were,  altar 
the  fat  had  been  ronghlj  poured  off,  permitted  to  remain  over  night  on  one  of  my  working  tables,  Hbt 
next  morning  I  was  surprised  to  find  that  ten  of  tbe  twelve  dishes  had  been  licked  clean  by  mi^ 
while  two  had  been  left  untouch e^i.    My  analyses  fi^nished,  it  turned  out  that  all  the  suspected  v 
were  pure  butter  with  the  exception  of  two,  and,  upon  iDspectionp  I  tlisoovered  that  these  two  "^ 
yerj  fats  the  mice  refused  to  eat.     It  seemed  hanHy  posfsible  that  thia  could  be  due  to  mere  Ini 
spread  out  in  a  dock  glass  a  lot  of  butter,  and  In  another  and  similar  gla«e  a  lot  of  oleomargah^ 
glasses  were  placed  along  side  each  other  on  my  table  and  allowed  to  remain  over  night.     Nex^  ...^  . 
found  the  gla^  which  had  contained  the  butter  poUshed  as  clean  a.s  though  it  had  been  well  wiu>holt 
whereas  the  one  charged  with  oleomargarine  was  to  all  inteots  aod  purposes  intact.     The  mice  kd 
merely  nibbled  at  it.    I  next  set  out  four  glasses,  two  containing  butter  and  two  oleomargarine, 
reault  in  this  case  was  also  conclusive.    The  mice  dined  on  tlie  two  butters  and  completely  ignored 
oleos.    The  oleo  in  one  glass  was  untouched,  and  that  in  the  other  merely  bore  the   footprints  o 
moose.    When  no  butter,  but  simply  a  glass  of  oleo  was  left  on  the  table,  the  mice  partook  thereof, 
true,  btit  only  in  small  quantiticii.  There  is  no  doubt  that  a  hungry  mouse  will  eat  oleo»  but  it  seemal.^ 
he  will  do  so  only  on  condition  that  there  is  no  butter  to  be  had.    The  fact  is  a  curious  one  and  sbowt 
what  a  keen  capacity  for  discrimination  a  mouse  posseases.     I  could  not  possibly  have  told 
to  my  analyses  which  fata  were  oleomargarine  and  which  butter.    How  would  it  do  to  make 
traordinary  acuteness  on  the  part  of  mice  tbe  basis  of  a  rough  method  for  testing  butter  t 
the  words  **  mouse  test  '*  would  look  and  sound  remarkably  well.    The  mice  could  be  kept  in 
and  tbe  suspected  fats  temptiugly  displayed  on  watoh-glassles  arranged  on  a  little  shelf  running 
one  end  of  tbe  cage  to  the  other. 

Perhaps  some  ndce  are  incapable  of  making  the  distinctioDf  and  will  eat  oleo  as  greodUy  aa  pan 
butter.    I  have  had  no  experience  with  mice  other  than  with  those  which  hang  about  my  laboimf 
consequently  I  am  unable  to  aay  what  would  happen  should  a  trial  be  instituted  with  a  lot  of 
siders. 

Here  is  a  chance  for  original  research  t  Let  those  who  have  time,  opportunity,  and  the  reqti 
modicum  of  enthusiasm  fall  to.  Perhaps  there  may  be  a  future  for  tbe  mouse  tostt — Xi 
etc,  L.  W.  McOai 

John  0.  Green  School  of  Science^  Princeton,  1).J.,  U.SA. 
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APPOINTMENT. 

At  the  Annual  General  Session  of  the  Peace  for  the  county  of  Ijuiciflhire,  held  at  Preeton 
June  30th,  Mr.  Walter  CoUingwood  Williams,  of  Liverpool,  was  appointed  deputy  analyst  of  foods   _ 
drugs  for  the  county,  at  a  salary  of  £150  per  annum,  and  a  fee  of  8s.  for  every  certificate  of  analysif. 

Dr.  J.  Campbell  Brown  is  still  the  head  analyst  for  the  county^  at  a  salary  of  XSOO  per  j 
and  fees. 
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PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 
THE    VISIT    OF   THE    SOCIETY   OF   PUBLIC  ANALYSTS  TO  THE  FARMS' 

OF  THE  AYLESBURY  DAIRY  COMPANY  ON  THE  9th  JUNE,  188T. 
In  lE©  July  issue  of  the  Analyst  it  was  briefly  meDtion€^d  that  r  number  of  members  of 
the  Society,  in  virtue  of  an  invitation  from  the  Directors  of  the  Aylesbury  Dairy 
Company,  spent  the  day,  subsequent  to  the  June  meeting,  at  the  said  Company's  farms, 
near  Horsham,  Sussex,  and  I  have  thought  that  we  still  owe  to  our  absent  members  a 
fuller  account  of  this  very  interesting  visit. 

To  commence  with   a  few  general  notes,  the  rise  and  progress  of  the  Ayleebury 
Dairy  Company  may  not  be  without  interest.  H 

When  in  the  year  1865  the  cattle  plague  invaded  this  country,  and  also  visited  the  ™ 
eow-aheds  of  London,  necessitating  the  slaughter  of  a  great  number  of  milch  cows,  IVIr, 
G.  liaoder  Allender,  who  for  some  time  had  paid  ^eat  attention  to  practical  dairy- 
farming,  formed  the  idea  of  supplying  London  with  really  good  milk,  direct  from  the 
eofimtry.  In  order  to  carry  thLs  scheme  into  effect,  he,  in  1865,  founded  this  Company, 
of  which,  since  that  time,  he  always  has  been,  and  still  is,  the  most  active  and  energetic 
numaging'director.  The  business  was  increasing  so  rapidly  that  it  was  soon  found  to 
imt^row  its  first  abode,  and  in  1870  it  was  removed  to  the  specially-built  and  extensive 
pnanlMs  at  St.  Petersburgh  Place,  Bayswater.  fl 

From  the  very  commencement  of  the  business,  the  supply  of  pure  milk  of  high 
quality  was  made  the  leading  piindple.  To  completely  secure  the  purity  of  the  milk, 
kL  WHS  neceesary  to  have  a  certain  control  over  it  from  the  time  it  leaves  the  cow — nay, 
#9981  woref  over  the  conditions  under  which  the  cows  are  kept,  and  by  which  they  are 
tttrouilded*  The  Aylesbury  Dairy  Company,  therefore,  only  enters  into  a  contract 
for  the  supply  of  milk,  after  the  farm  in  question  has  been  inspected  and  satisfactorily  fl 
reposied  upon  by  the  Company *s  sanitary  engineeri  as  well  as  by  the  local  medical 
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officer  of  health,  with  regard  to  sunitary  conditions  of  cow-«hed8,  milk  rooms,  ek, 
6|>eeta]   attention   being  paid  to  drainage  and  ijurity  from  con tami nation  of  the  v«Ur 
used   for  cleanamg  purpoeee.     Further   regulations  in  the  contract,  which  the  farmer 
desirous   to  supply  the  Company  with  milk    \a  obligee]    to    sign,    provides    for   thi 
utmost  cleanliness  In  handling  the  milkf  the  notification  of  the  occurrence  of  ccnta^otai 
diseofles  in  the  district,  on  the   farm,  or   in  the  houi*e  of  any  person  employed  on  th« 
farm.     If,  in   consequence  of   any  disease  ewting  on   the  farm^  it  should  be  deesia^ 
advisable  to  stop  the  supply  of  milk,  the  iender  i8  guaranteed  to  sustain   no  Iobi  whiM 
On    the   other   hand,   the  farmer    is  liable  to  heavy  Enes  in  the  cut  iM 
neglecting  the  provisions  of  the  contract.  ■ 

It  IB  scarcely  necessary  to  say  Uiai  at  the  Bayswater  premises  the  most  perfc^ 
arran^^ement^i  exist  for  most  thoroughly  cleansing,  by  means  of  boiling  water,  Rtetafl 
etc.,  of  everything  coming  in  contact  with  milk.  The  whole  of  the  employes  aodikfl 
premises  are  under  the  supervision  of  a  medical  ofEcer,  to  whose  knowledge  every  en^ 
of  sickness,  no  matter  however  slight,  is  brought.  Every  man  in  the  employ  of  tifl 
Company  is  also  bound  to  inform  the  secretary  of  any  cane  of  infectious  disease  ocuiH 
ring  in  his  family  or  the  house  he  lives  in.  J 

Evei7  churn  of  milk  entering  the  daily  haa  always  been  tested  by  therma|^H 
and  lact^iimeter  for  temperature  and  specific  gravity,  and,  previously  to  J  880,  a  fil[^^| 
of  samples  were  sent  regularly  once  a  week  to  an  eminent  analyst.  But  this  <i]^^| 
did  not  seem  a  sufficient  protection,  and  in  the  year  mentioned  a  fully-e«juippiB 
analytical  laboratory  was  estabHahed,  and  put  under  the  charge  of  Dr,  Vieth.  Hsti fl 
more  extended  and  thorough  control  over  the  milk  parsing  through  the  busanmlH 
executed  than  exists  anywhere  in  the  world.  Attendants  at  the  Society's  meetingi  ttM 
readers  of  the  Analtst  are  well  ac<iuainted  with  the  nature  and  extent  of  the  wofl 
aooomplished  in  this  laboratory  through  Dr.  Vieth'a  annual  reporte.  I 

It  is  obvious  that  for  various  reasons  it  must  be  considered  a  drawback  to  mieb  m 
large  concern  to  be  entirely  dependent  on  purchased  milk.  The  deaiabilH 
of  being  not  distributors  only,  but  also  producers  of  milk,  made  itself  felt  roorsifl 
more  by  the  Aylesbury  Dairy  Company,  and  in  1881  led  to  the  purchase  of  the  ItckJ^H 
field  Estate,  comprising  an  area  of  1,400  acres,  and  divided  into  six  holdings,  wUfl 
after  they  had  successively  come  in  hand,  were  alt  thrown  into  one  well-arranged  blfl 
The  farm  is  situated  in  the  county  of  Sussex,  within  1 1  miles  to  the  south  of  the  tolH 
of  Horsham,  and  is  intersected  by  the  Mid-Sussex  line  of  the  London,  Brighton,  andSooH 
Coast  Railway.  The  general  chai-aeter  of  the  land  is  that  of  a  readily  workable  loiifl 
resting  on  a  calcareous  sandstone,  which  secures  a  good  natural  drainage.  The  estifl 
has  the  advantage  of  a  constant  supply  of  pure  water.  This  is  obtained  from  a  lak|^| 
from  springs  which  have  never  been  known  to  fail  in  any  season*  From  this  lil^^H 
water  is  pumped  up  to  a  tower,  and  also  into  a  large  reservoir,  holding  haU-a-milSfl 
gallons  ;  thence  the  buildings  and  fields  are  supplied  by  gravitation.  In  no  instanosil 
animals  allowed  to  drink  from  |K>ndH.  The  buildings  are,  with  very  few  exceptiod 
new  constructions  of  a  suitable  and  commodiouS|  though  by  no  sieaiie  extravsgiM 
character,  ■ 

,  To  thin  estate,  then,  the  visit  of  the  0th  of  June  waa  patd«  The  viaitor^  were  miifl 
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I  Col.  Talbot  and  Mr.  Burls,  Directors  of  tho  Aylesbury  Dairy  Company/  at  Victorivj 
^t^ion,    where  a  Bpecial    train  was  in    waiting,    taking    the    cx}mpany   to    Horsham,^ 
^Hhthenoe  to  the  private  eiding  on  the  estate.       The  numerous  company  included  the 
^^■||ni,  Yioe-Premdents,  SecretarieB,  and  a  good  many  members  of  the  Society  of  Public* 
P^^^^y  as  well  as  many  Medical  OlHcers  of  Health,  and  a  number  of  other  gentlemen » 
^nmong  them  Mr.  I^ennox  Peel,  C.B, ;  Mr,  Stephen  Teriy,  O.E.,  Local  Government  Board  ; 
Profeasor  Brown,  C.B. ;  Mr.  Cope,  Agricultural  Department,  Privy  Council ;  Professoxy 
Bobeiteon,  Principal,  Boyal  Veterinary  College  ;  and  others.  I 

On  quitting  the  train  the  visitors  were  received  by  Mr.  Allender,  the  Managing! 
Director  and  founder  of  the  Company,  and  on  their  way  to  the  chief  farm  (Stammerhamn 
had  an  opportunity  of  inspecting  a  number  of  acdmalfl  representing  the  various  breedin 
kept  on  the  estate,  which  were  paraded,  their  respective  characteristics  being  pointed  out. 
There  were  pure  ahorthorna,  and  what  are  known  as  "  dairy  "  shorthorns,  animals  not 
it  led  to  be  entered  in  the  herd  book,  and  yet  many  of  them  highly  bred.     Shorthorns 
'perhaps  the  most  useful  all<round  animals  for  the  dairy  farmer,  producing  as  they 
if  properly  selected  and  fed,  milk  good  both  in  quantity  and  in  quality,  and  are 
useful  as  beef -makers.     Then  came  jwUed  Norfolks,  hornless,  as  their  name  implies 
d  red  animals.     Mr.   Allender  thinks  highly  of  this  breed,  and  ia  inclined  to 
the  number  of  them  on  the  Company's  farms.     Next,  the  pretty  Jerse]^,  whichij 
mot  yielding  as  much  milk  as  the  larger  t^horthorns,  far  surpass  all  other  breedlfl 
uality,   seven    per  cent,  of  fat  being   by  no   meana   uncommon  in  the  milk  of 
little  animals.     A  Ftill  emaller  cow,  the  Kerry  and  Dexter  Kerry,  are  almos<y 
lity  on  the  Company's  farms,  their  herd  of  these  useful  little  beastn  alreadj^ 
ambering  sixty    or  seventy*     They   give   an   astounding  quantity  of  milk  for  their 
I,  and  it  is  of  excellent  quality.     Sussex  cattle  are  also  kept,  as  they  are  the  cattle 
the  di^strict,  and  although    essentially  a  beef-produdng   breed,  give  milk  of  good 
ity,  although  in  small  quantity*     Each  breed  is  kept  pui'e,  part  of  the  Company 'ra 
tees  being  the  sale  of  cattle,  as  well  as  the  production  of  milk.     The  herd  at  present 
hers  nearly  400  head,  and  it  was  stated  that  it  will  be  shortly  increased  to  500. 
Pigs,  of  course,  are  maintained  as  consumers  of  the    by-producta  of  a  dairy.     The 
Lworth,  a  pig  of  a  sandy  red  colour,  is  principally  kept ;  and  indeed  this  breed  is  a 
Speciality  of  the  Company,  its  chief  point  being  a  large  percentage  of  lean  meat,  as 
llsctinguifihed  from  the  terribly  fat  animals^masses  of  lard— one  usually  sees.     Yery 
breat  numbers  of  these  pigs  are  exported  by  the  Company,  chiefly  to  the  north  of 
yBttroi>e — Germany,  Denmark,  and  Norway.     Southdown   sheep,  and  any  quantity  of 
^Hlry  of  various  pure  breeds,  complete,  i;^nth  exception  of  the  horses,  the  live  stock  of 
^Vlarge  farm.  j 

^H  Aiter   inspecting  the  cattle   a   move   was  made  to  the  Dairy.     This  is  plaint  1 
^Htantlalg  and  very  spacious,   light  and   air  being  secured  to  the  highest   degree. 
^Vdmina^  is  perfect,  nimpty  because  there  is  not  a  drain  in  the  whole  range,  every^j 
^Hg  in  the  way  of  liquid  finding'  ifcs  exit  direct  into  the  oj^en  air.     The  Ooors  arol 
^^■nriotiai  being  specially  constructed  of  a   mixtui>e  of  the  best  Portland  cement  and 
^^fc  fiea  grit^ — a  mixture  whi<'h  not  only  becomes^  as  hard  a^  granite  in  the  course  of  a 
^^k^^nOi  but  is  c^i|4iblt<  of  iteing  made  perfectly  smooth  and  thoroughly  water-tight. 
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Here  the  milk  is  brought  direct  from  the  cow-houees.     If  required  to  be  sent  to  London 
as  milky  it  ia  poured  into  a  large  vessel  holding  some  500  gallons,  and  from  thence  it 
passes  over  the  refrigerators  by  which   it  is  deprived  of  all  animal  heat,  and  thence 
flows  into  the  cans  in  which  it  travels  to   London.     If  cream  be  required,  the  milk 
passed  through  a  centrifugal  separator  which  enables  the  cream,  in  a  perfectly  1 
condition,  to  be  despatched  to  London  within  two  hours  of  the  time  the  cows  are  mil 
The  skim  milk  is  at  once  sent  off  to  that  portion  of  the  Company's  estate  where 
celebrateti  herd  of  Tamworth  pigs  is  kept,  and  thus  the  young  pigs  are  rapidly  grown 
into  valuable  animals. 

On  leaving  the  dairy  the  visitors  found  them»elvG8  in  the  first  of  the  pair 
of  cow-houses,  in  each  of  which  eighty  cows  ai-e  kept.  The  housee,  designed  and  built 
by  Mr,  Allender  (as  indeed  are  all  the  buildings)  are  especially  worthy  of  notice. 
Space,  light,  and  ventilation  have  been  most  carefully  studied.  The  dimensions  are  172 
feet  long,  40  feet  wide,  and  24  feet  high  to  the  lantern,  which  extends  the  whole  length 
of  the  houses,  thus  affording  to  each  of  the  eighty  cows  over  1,200  cubic  feet  of  space, 
or  50  per  cent,  over  and  above  that  fixed  by  the  Metropolitan  Board  of  Works.  Ia 
addition  to  ten  large  windows  on  each  side  of  the  houses  the  lantern  is  lighted  throagh- 
out  its  entire  length.  The  mangers  are  of  hard  Staffordshire  ware,  and  in  order  to 
guard  against  any  possible  chance  of  stale  food  ever  being  left,  between  each  meal  a 
constGuit  stream  of  water  is  allowed  to  flow  through  the  mangers.  With  exception  of 
the  men  and  boys  actually  employed  in  attendance  upon  the  cows,  no  other  persons  are 
permitted  to  enter  the  houses,  except  in  com|mny  of  some  chief  oliicial,  and  none  of 
the  ordinary  farm  hands  are  ever  allowed  in.  The  milkers  are  inspected  every  week 
by  the  medical  officer  of  the  Company,  and  a  certificate  is  signed  by  this  gentleman  as 
to  their  sanitary  condition.     Lavatories  and  eating-rooms  are  provided. 

There  are  a  great  number  of  other  extensive  buildings  upon  the  Company's  farms 
(as  shown  on  the  accompanying  map),  notably  a  covered  yard,  supposed  to  be  the  l&rgeet 
in  England,  capable  of  housing  one  hundred  head  of  cattle;  a  fine  range  of  bull 
boxes,  containing  nine  bulls  of  different  pure  breeds  ;  stablee,  etc,,  etc.  The  Stammerham 
buildings  alone  cover  an  area  of  nearly  ten  acres,  and  form  perhaps  the  largest 
homestead  in  the  country. 

After  the  inspection  of  the  buOdings  the  Company  were  entertained  at  luncheon, 
Mr.  Allender  occupying  the  chair.  Alluding  to  the  paper  read  by  Dr.  Klein  on  the  2Tt^H 
ult,  before  the  Koyal  Institution,  Mr.  Allender  said  that  if  the  cow  were  the  terribfl| 
creature  represented  by  Dr.  Klein,  all  who  were  interested  in  dairy  work,  and  in  cow- 
keeping  especially,  must  take  measures  for  obsendng  the  signs  of  disease  in  the  imimal, 
and  for  preventing  the  dissemination  of  the  evils  aUtided  to  by  Dr.  Klein.  The  Company 
were  now  breeders  of  their  own  stock,  and  with  the  exception  of  male  animals  they  had 
purchased  all  the  cattle  they  would  ever  buy.  Every  sanitary  care  was  taken 
their  stock,  and  the  great  object  of  the  Company  was  to  provide  for  the  publicJ 
thoroughly  reliable  niilk  supply.  He  hoped  that  that  would  not  be  the  last  vi^t 
Horsham  of  the  public  analysts  and  medical  officers  of  health. 

The  President  of  the  Society  of  Pablic  Analysts  (Mr.  Allen)  said  he  desired  i 
|}eb«^Jf  of  bis  Society  (an4  he  t^ope^  h^  weuW  \^  supjK>rte(J  b^  their  coUea^uecif 
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medical  officers  of  health)  to  return  thanks  to  Mr.  Allender  and  those  associated  with 
him  in  the  Aylesbury  Dairy  Company,  for  their  very  courteous  reception  that  day,  and 
for  the  very  thorough  inspection  tbey  had  been  permitted  to  make  of  everything  on  thi 
premises.  Speaking  a^  he  did  for  the  Public  Analysts,  he  thanked  the  Company  f< 
the  opportunity  which  Lad  boen  afforded  them  of  thoroughly  studying  the  practical^ 
production  of  milk  on  the  largest  and  most  favourable  scale.  Many  years  ago  he  saw 
in  Punch  some  specimen  questions  on  useful  knowledge,  and  among  them  was  the 
question  :  "  To  what  are  we  indebted  for  milk  ? "  Answer  :  "  The  pump  and  the  chalk 
pit.'*  He  had  not  seen  a  genuine  old-fashioned  pump  on  the  premises,  and  although  he 
had  looked  well  for  the  chalk  pit  he  had  failed  to  discover  it.  The  Chairman  had 
alluded  to  the  Public  Analysts'  standard  for  milk  as  being  11*5  per  cent,  of  total  solids, 
That  body  had  never  suggested  anything  like  that  figure.  They  had  suggested  11*5 
the  l<jy?eiit  limits  not  the  stamlard ;  and  it  was  a  great  misfortune  that  people  someti 
mixed  up  the  two  things.  Ab  was  known  to  those  present,  the  Aylesbury  Dairf 
Company's  product  averaged  13  pei*  cent,  of  solids,  and  he  beh'eved  that  amount  to  be 
representative  of  really  wholesome  milk,  such  as  could  be  obtained  from  properly  fed 
and  healthy  cows.  It  was  the  misfortune  and  not  the  fault  of  Public  Analysts  that, 
because  there  were  here  and  there  cases  of  worn  out  or  badly  fed  cows  that  yielded  only 
11*5  per  cent,  of  solids,  they  were,  therefore,  legally  compelled  to  pass  over  many  cases 
where  initially  rich  milk  had  really  l^een  watered  to  some  extent.  When  be  got  out  of 
the  train  he  thought  he  was  in  Arcadia,  and  on  going  through  the  premises  he  saw  thai 
he  was  in  Hygeia,  and  be  was  bound  to  confess  that  these  two  words  were  not  always 
synonymous  as  they  were  in  the  present  case,  lie  would  like  to  be  allowed  to  add  a 
word  respecting  the  Company's  chemist,  Br.  Vieth.  That  gentleman  was  an  honoured 
member  and  a  Vice-PreMdent  of  the  Society,  and  they  owed  to  him  some  of  the  most 
admirable  researches  on  milk  extant.  He  had  under  his  hand  the  mast  complete 
material  for  the  purpose,  and  both  the  Analysts  and  the  public  were  indebted  to  him  fi 
an  enormous  amount  of  information  he  had  contributed  to  the  Society  s  prooeediDgB 
the  subject. 

Dr,  Wynter  Bltth,  Medical  Officer  of  Health,  St.  Marylebone,  expressed  hi«  aalfe- 
faction  at  the  way  in  which  large  companies  took  notice  of  the  researches  which  were 
made  as  to  scarlet  fever  in  connection  with  milk.  He  had  always  insisted  that  if  we 
were  to  drink  milk  at  all  the  supply  must  be  managed  by  large  companies.  The  pre- 
cautions which  were  necessary  could  not  be  observed  in  oil  sliops,  grocers  shops,  and 
such  places,  where  milk  was  now  so  much  sold.  In  hiii  o^vn  family  the  milk  used  was 
always  boiled,  and  he  believed  that  the  milk  of  the  future  would  be  sterilised  milk — 
that  was  milk  heated  to  200  degrees  for  a  few  hours. 

Dr*  Charles  Kelly,  Medical  Officer  of  Health  (West  Sussex),  spoke  of  the 
attending  milk  by  being  brought  into  contamination  w^th  impure  water. 

pRuFEssoa  G.  T.  Brown  wvid  there  was  no  question  at  all   that  milk  was  a 
carrier  of  many  forms  of  contamination.     The  next  poiut  was  as  to  the  exigtencd  of 
disease  in  the  eow  which  should  be  in  the  humnn   being  transmuted   into  ecarlatii 
When  Mr.  Power's  report  w^  first  brought  under  hin  notice,   the  Lord  President 
the  day,  Earl  Spencer,  put  on  the  paper  a  minute  directing  him  {the  F<peaker)  to 
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invBfitigation,  and  since  tlien  the  investigation  bad  been  more  or  less  continuous. 

At  tbat  time,  however,  the  proposal  was  that  a  disease  in  the  cow  which  waa  not 

scarlatina  —  at  least,   tbat   was    what  he  had  understood    from  the   report  —  would 

become  changed  into  scarlatina  in  man.     In  Dr.  Klein's  lecture^  as  he  (the  speaker) 

understood  it,    the   proposal    was   that  the  cow  was   subject   to  scarlatina   from  the 

human  being,  and  being  so  subject,  might  transmit  the  disease  to  man.     (*'  No,  no.*') 

Well  that  was  what  he  had  gathered  from  Dr.  Klein's  observations,  and  he  might  for  a 

foment  express  hia  extreme  regret  that   Dr.  Klein — he  meant  the  Times  reporter 

^Bghter) — had  not  expressed  Dr*  Klein's  view  sufficiently  clearly  to  enable  him  to 

^Wde,  from  a  simple  reading,  what  Dr.  Klein  intended  to  convey  on  the  matter,  which 

H0  simply  tremendous  in  importance  to  the  agricultural  interest.     When  the  editor 

of  the  Lancet  committed  himself  to  the  statement  that  the  experiments  which  Dr»  Kletn 

had  made  and  Mr.  Power's  report  placed  the  question  beyond  the  region  of  controversy, 

Shad  committed  himself  to  a  statement  which  no  bacteriologist  of  any  importance  in 
dvilised  world  would  endorse.     The  idea  of  anything  connected  with  bacteria  being 
of  tho  region  of  controversy  was  worthy  of  the  pages  of  Pum:h,     Another  journal 
bad  put  the  matter  into  the  region  of  controversy  by  a  single  sentence.     The  BrUiih 
Medical  Journal  said,  wait  until  we  publifth  the  report  of  Dr.  Jamieson.     When  the 
I  qoflBtaon  was  brought  into  something  like  practicable  shape,  it  would  then  undoubtedly 
I  appear  tbat  investigations  of  very  prolonged  and  very  intricate  character  would  be 
;  neoeasary,     They  would  have  to  find  cases  of  this  disease,  which  he  believed  to  be  about 
tbe  most  common  one  that  occurred  in  the  cow.     He,  however,   fully   agreed  with  Dr. 
Klein  in  his  remarks  on  the  importance  of  rendering  the  infective  matter  of  various 
I  diBMses  which  milk  would  carry  harmless  by  a  process  of  heating.     As  to  a  remark  by 
jyr*  Wynter  Blyth,  the  Aylosbiuy  Dairy  Company  might  sterilise  their  milk  and  guard 
i^^rom  infection  in  every  possible  way,  but  that  would  not  protect  it  from  contamination 
^Hthe  retail  dealers.    [Mr.  Alle^toer  :  Our  Company  are  themselves  the  retailers,  and 
^Blia\*e  complete  control  over  our  milk,]     There  was  no  more  deadly  0uid,   taken  on 
Hi  average,  than  milk,  except  water ;  and  as  both  of   them   took  a   very  much  higher 
range  than  any  alcoholic  fluid,  it  became  a  serious  question  whether  dealers  in  milk,  and,  if 
there  were  such  persons,  dealers  in  water,  should  be  properly  licensed.     It  had  been  very 
I  gratifying  to  look  on  what  they  bad  seen  that  day,  every  conceivable  method  being  in 
csfieration  for  the  purpose  of  preventing  the  contamination  of  the  milk. 

Dr.  Henry  Armstuong,  Medical  Officer  of  Health,  Newcastle-on-Tyne,  said  he  had 
been  amply  rewarded  by  what  he  had  seen  for  the  long  journey  he  had  made  to  be 
iprooont  that  day.  One  of  the  facts  he  would  be  able  to  take  home  with  him  was  that 
fite  Aylesbury  Dairy  Company  recognised  that  1,200  cubic  feet  of  space  was  desirable 
P|i  bousing  a  cow.  He  had  been  struggling  to  obtain  in  his  town  800  ciibic  feet. 
r  Bfr.  Kjkhebt  Haht  said  he  thought  that  steribsation  would  be  a  very  admirable  remedy 
for  A  great  many  of  the  evils  of  this  country.  Sterilisation  would  have  prevented  the  ne* 
eeatiy  for  a  great  many  recent  Acts  of  Parliament.  It  would  have  prevented  a  great  deal 
of  crime  ;  and  applied  to  speech,  it  would  have  prevented  a  great  amount  of  waste  of  time 
in  Fbrl^unent  and  other  assemblies.  He  could  not  think  thajt  sterilisation  was  a  principle  of 
insive  lacteal  application,  or  necessary  to  any  organisation  based  on  sound  principles. 


THE  ANALYST. 


The  first  principle  of  any  sound  undertaking  v^as  wholesome  production,  to  avoid  the 
necessity  of  steriliisation.  He  had  had  the  honour  of  being  connected  with  the  Ayleebury 
Dairy  Company  for  a  great  many  years,  and  he  thought  he  might  say  for  it  that  its  fii^t 
element,  and  the  basis  of  its  whole  organisation,  was  not  sterilisation,  but  fiound  pro- 
duction. Some  one  had  said  that  the  two  most  dangerous  drinks  were  milk  and  water, 
but  there  was  nothing  that  was  useful  in  nature  that  was  not  dangerous,  and  indeed  there 
was  no  single  act  of  life  that  was  not  dangerous  if  it  were  abused.  The  first  duty  of 
those  having  charge  of  milk  or  dairies  was  to  see  that  there  was  no  poison  at  the 
source.  They  had  heard  a  great  deal  about  the  filtering  of  the  Thames  water,  but  that 
was  after  sewage  had  been  introduced  into  it.  They  knew  that  it  was  the  first  duty  of 
Parliament  to  prevent  the  introduction  of  pollution,  and  the  Aylesbury  Dairy  Company 
had  always  acted  on  the  idea  that  those  whose  duty  it  was  to  produce  milk  ought  to 
present  an  article  of  sound,  wholesome,  and  high  quality.  They  had  heard  something 
of  the  standard  of  milk,  and  of  the  minimum  standard.  So  long  as  they  had  a  minimtmi 
standai'd,  there  would  always  be  a  commercial  tendency  to  work  down  to  it,  but  thi« 
Company  had  always  considered  it  to  be  its  duty  to  work  to  the  highest*  All  that  they 
had  heard  that  day  about  microbes,  germs,  and  scarlet  fever,  was  not  to  the  point.  He 
would  not  say  that  it  was  a  simple  waste  of  time,  as  they  were  matters  that  had  to  be 
stiidied  ;  but  in  connection  with  this  Company,  the  great  duty  it  set  before  them  was  to 
put  the  cow  under  such  conditions  that  from  the  cow  (and  including  the  cow)  to  the 
consumer,  there  should  be  no  possibility  of  the  introduction  of  germs.  For  thftt  pur- 
pose  they  had  to  take  a  healthy  cow,  to  keep  it  under  healthy  conditions,  and  to  see  that 
their  receptacles  and  everything  coming  into  contact  with  the  milk  were  kept  free  from 
pollution.  This  done,  they  could  well  afford  to  leave  the  rest  to  the  two  departments 
of  Government,  who,  he  was  sorry  to  see,  instead  of  combining  with  each  other  in  con- 
sultation, had  appointed  professors  to  fight  with  each  other.  He  hoped  that  those  who 
had  joined  in  the  inspection  of  the  farm  this  day  would  see  that  there  was  a  combina- 
tion of  wealth  and  correct  scientific  knowledge,  to  produce  milk  which  was  distributed 
direct  from  the  cow  to  the  consumer,  which  required  no  sterilisation,  and  was  perfectly 
free  from  all  disease  germs.  It  was  the  intention  of  the  Company  to  have  no  diseased 
cows,  and  that  should  be  the  main  object  of  every  dairy  company. 

Dr.  J.  F.  J.  Hyres  (Medical  Ofiicer  of  Health,  Bt.  Fancras)  also  addressed  the 
meeting,  and  a  vote  of  thanks  was  afterwards  passed  to  Mr,  Allender,  on  the  motion  of 
Colonel  the  Hon.  W.  P.  Talbot. 

After  luncheon  the  company  were  taken  to  the  calving  farmg  and  to  another  farm, 
at  which  the  pigs  are  kept,  in  every  place  much  being  seen  worthy  of  admiration.  Thi» 
walk,  some  distance  away  from  the  principal  homestead,  Btammerham,  afforded  an  oppor^ 
t unity  of  seeing  some  of  the  <x>rn  and  fodder  crops  and  of  the  pastures  ;  and  an  ascent  of 
Hharpenhurst  Hill  revealed  a  charming  panorama  of  a  large  part  of  Sussex.  It  was 
then  time  to  take  to  the  train,  and  a  merry  homeward  journey  brought  to  a  clocd  a 
most  interesting,  instructive,  and  enjoyable  day. 
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)MMUNTCATION  FROM  THE  SOUTH  LONDON  PUBLIC  LABORATORY- 
?LE  SUGGESTIONS  FOR  THE  PUROHASE  AND  ASSAY  OF  COMMER- 
CIAL CARBOLIC  COMPOUNDS  USED  FOR  SANITARY  PURPOSES. 

Bt  John  Muter,  F.R.S.K,  F.I.C,  and  L.  De  Koninoh,  F.LC. 
SQ  to  the  extensive  use  of  these  compoonds  by  the  various  local  sanitary  authorities 
DUghout  the  oountry»  and  the  occasional  demands  on  the  oificiAl  analyst  for  their  valua* 
on,  it  is  very  desirable,  both  in  the  interests  of  the  producers  and  the  consumers,  that 
bere  should  be  some  simple  and  definite  methods  agreed  upon  for  their  analysis.  Up 
till  the  present  time  we  venture  to  think  that  if  the  same  sample  were  sent  to  any  dozen 
analysts,  taken  by  chance  all  over  Great  Britain,  not  more  than  two  or  three  would  come 
witMn  measurable  distance  of  each  other  in  the  percentage  of  carbolic  acid  found,  while 
i«  inoi-0  than  probable  that  the  manufacturer's  chemist  would  disagree  with  all.  This 
I  of  things  is  caused  : — 

(1)  By  the  fact  that,  very  probably,  nearly  aU  tlie  operators  would  employ  a  pro- 
csees  of  their  own  devising,  and  that,  although  most  would  work  upon  similar  lines,  yet 
the  det&Hs  would  be  so  different  as  to  cause  a  very  wide  divergence  in  the  finished   m 
results.  f 

(2)  By  the  fact  that,   in  commercial  mixtures  of  carbolic  acid  and  the  higher 
phenolB,  the  commonly  adopted  methods  come  entirely  to  grief. 

The  process  of  Koppeschaar  (although  we  continually  meet  with  some  one  who  has 
modified  it  so  as  to  render  it  perfect)  is  totally  unreliable  for  commercial  use,  because  it 
is  full  of  pit^falls«  For  example,  to  begin  with,  we  have  the  necea&ity  of  working  on 
6ucb  small  quantities  that  any  experimental  error  is  multiplied  by  something  like  1,000 ; 
and  then,  as  we  are  really  to  a  great  extent  precipitating  cresol  and  calculating  it  as 
ptieixol,  we  cannot  on  the  face  of  such  a  fact  expect  much  truth  in  the  result.  Thia  is 
not^  however,  all,  because  the  process  is  not  to  be  depended  upon  even  when  dealing  with 
pure  medicinal  acid.  One  may  set  to  work  to  make  a  series  of  test  experiments,  and  may 
theorise  that,  if  it  can  only  be  arranged  so  that  we  work  with  the  same  excess  of  bromine 
and  for  the  same  time,  we  are  bound  to  get  concordant  reeultiS.  If  any  one  has  sue. 
oeeded  in  really  carrying  such  reasonable  theory  into  practice  without  meeting  with  some 
unaccountable  differences  in  the  very  first  long  series  of  experiments,  then  he  hafi  been 
much  more  lucky  than  we  have  ever  been,  and,  so  far  as  we  know,  we  have  tried  every 
ibliahed  modification,  besides  those  resulting  from  our  own  experiments.  m 

Another  thing  which  tend^  to  lead  to  much  dissatisfaction  in  such  matters  is  the  ™ 
tendency  of  local  authorities  to  contract  wildly  for  powders  or  liquids  "  containing   (say) 
per  cent,  carbolic  acid,"  without  getting  their  medical  ofiicer  to  ai^k  the  analyst  ^ 
hether  such  an  article  really  exists  in  commerce.     The  manufacturer  takes  such   a  ^ 
titract  with  a  light  heart,  because  he  knows  that  he  can  pi^acticaUy  put  in  an  acid  as 

and  weak  as  he  likes,  and  argue  (if  challenged)  that  he  really  put  in  15  per  cent*  fl 
**  commercial  **  carbolic  acid,  and  bring  reliable  witnesses,  if  needful,  to  prove  they  ^ 
saw  it  done.     Meantime  the  powder  is  complained  of  and  sent  to   the  analyst,  who   is 
asked  to  state  the  percentage  of  carbolic  add.     He  does  this  according  to  his  lights,  and 
naturally  takes  the  word^  of  the  contract  ob  literal,  and  reports  the  amount  of  real 
he  finds.     This  being  generally  microBCopic,  the  authority  becomes  indignant^  and 


the  manufacturer,  m  defending  himself  as  above  shown^  hinta  that  the  analyst  is  incom- 
petent, and  generally  geta  one  or  two  persons  on  the  local  board  to  believe  him.  If,  in 
Buch  matters,  the  boards  could  be  induced  to  consult  their  analyst  before  issuing  the 
form  of  tender,  they  would  then  learn  that  words  like  those  we  have  above  commented 
upon  are  absolutely  useless  in  such  cases,  and  that  it  Ls  ridicnloufi  to  ask  for  a  thing 
which  never  could  be  suppHed  in  practice  within  any  reasonable  limit  of  cost. 

It  may  be  now  taken  as  a  tolerably  well  admitted  fact  that,  setting  aside  the 
necessities  of  surgery  and  medicine^  the  ere  sol  and  other  higher  phenols  are  just  m  good 
for  ordinary  antiseptic  purposes  as  real  carbolic  add  itself,  and  that  unless  the  presence 
of  such  congeners  be  permitted,  the  cost  of  disinfectants  of  this  class  would  be  quite  pro* 
hibitory.  It  is  therefore  sufficient  that  the  analyst  should  see  that  his  board  ifl  being 
supplied  with  an  article  which  is  all  made  up  of  mixed  phenolSf  and  not  with  tar  oilfl^B 
containing  only  a  small  proportion  of  such  bodies.     To  ensure  this  the  following,  or  somfl^ 

similar,  form  of  tender  ahould  be  employed  :  "  Commercial  liquid  carbolic  acid  at  

per  galloD.    This  article  is  not  to  be  dai-ker  than  pale  sherry,  and  it  is  to  contain  not  less 

bthan  95  per  cent,  of  carbolic  and  other  allied  acids  obtained  from  tar,  the  said  acid^  being 
in  their  liquetied  form,  but  free  from  any  excess  of  water.  The  said  article  to  be  subject 
to  the  approval  of  the  Public  Analyst  (whose  decision  shall  be  final)  on  a  sample  drawn 
from  each  delivery  by  the  Medical  Officer.  Such  analysis  is  to  be  carried  out  and  th«^ 
result  communicated  to  the  contractor  within  six  days  after  delivery  of  each  consignmcntJH 
and  should  the  result  be  unfavourable  the  contractor  shall  remove  the  rejected  article  at 
his  own  charge/' 

Turning  now  to  carbolic  powders,  we  may  take  it  as  also  a  fairly  admitt^ 
position  that  a  commercial  acid,  such  as  has  been  above  described,  may  justly  be  used  i 
their  manufacture,  provided  that  the  base  of  the  powder  is  some  siliceous  matter, 
gypsum,  or  native  limestone,  with  none  of  which  phenols  will  combine ;  but  when  sucH 
acid  m  employed  the  use  of  slaked  or  caustic  lime  should  be  rigorously  tabooed.     It  baa 
been  proved  that  the  antiseptic  powers  of  cresol  (for  example)  are  entirely  masked  when 
combined  with  an  alkali  or  alkaline  earth,  and  what  is  true  about  this  body  is  probably 
also  correct  about  the  other  higher  phenols  present.     Analysts  looking  after  the  interests 
of  their  district  should  advise  a  specification  worded  something  like  the  following  :- 
**CarboEc  powder,  containing  not  less  than  15  per  cent,  of  the  commercial  carbolic  add 
as  above  described,  and  having  for  its  base  any  siliceous  or  other  inert  mineral  matt 
with  which  the  acid  will  not  combine.    The  use  of  quick  or  slaked  lime  as  bases  are  specially 
to  be  avoided,  and  each  consignment  is  to  be  subject  to  the  same  conditions  of  delivery 
and  approval  as  in  the  case  of  the  acid  above  described/^ 

In  some  cases  a  small  supply  of  really  pure  liquefied  carbolic  acid  is  required,  tkzi 

bthen  the  simplest  contract  is  for  an  article  which  shall  correspond  in  every  respect 
ucidufn  carbdicutn  liquefactum  of  the  British  Pharmacopoeia. 
Such  specifications  are  now  in  force  in  several  of  the  districts  served  by  this  labom* 
tory,  and  since  their  adoption,  together  with  the  processes  about  to  be  descrilied,  ther 
have  been  no  disputes ;  moreover,  on  the  few  occasions  when  a  parcel  had  to  be  reject 
the  manufacturer,  on  making  inquiries,  found  that  his  own  people  had  been  in  errOTpl 
and  at  once  admitted  the  mistake. 
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Tiiere  is  nothing  more  involved  in  the  proceeses  than  the  following  weU-lmown 

(1)  Phexiol,  creeol,  and  their  homologues  are  completely  soluble  when  shaken  up 
4Mk  a  5  per  cent.  Bolution  of  Bodlum  hydrate* 

(2)  Liquefied  phenol  and  the  corresponding  cresol  are  insoluble  in  a  saturated 
solution  of  sodium  chloride. 

^3)  In  the  presence  of  a  sufficient  excess  of  alkali,  even  a  largely  diluted  solution 
nay  be  boiled  down  without  the  slightest  a})predable  loss  of  phenol  or  cresol. 

(4)  Tar  oils  and  naphthaline  are  only  very  slightly  dissolved  by  the  alkalii  and 
laay  be  perfectly  removed  from  the  solution  by  agitating  it  with  benzol. 

Taking  these  ascertained  facts,  we  apply  them  in  the  following  manneri  taking  each 
case  in  turn  : — 

^l)    raOCCSS  FOR  THB  Vam  aTK^n    OF  A  CARBOLIC  POWDER   IK   WHICH  THE  BASE  IS  KOT  LIME, 
AND  TB^  PHENOI^S  ARE  CONSEQUENTLY  NOT  IN  COMBINATION. 

Weigh  out  100  grammes  of  the  powder^  and  transfer  the  same  to  a  flask,  and  add 
400  ce.  of  methylated  spirit ;  then,  having  introduced  a  well-fitting  cork,  agitate  for  a 
minute  or  two  at  intervals  during  an  hour,  and  finally  set  the  whole  aside  to  settle. 
When  subsidence  is  complete,  pour  or  filter  off  300  c.c.  of  the  supernatant  liquid,  which 
thuis  represents  75  grammes  of  the  original  powder  actually  taken  lor  analysis.  Here  it 
may  be  noted  that  in  laboratories  fitted  with  the  specially  large  "  Soxhlet  **  apparatus 
required,  a  more  rapid  and  economical  method  is  to  mix  the  original  powder  with  bran, 
Mid  to  extract  it  in  such  an  apparatus,  with  just  su^cient  spirit  to  do  the  necessary  work. 

To  the  spirituous  extract  of  the  powder,  obtained  as  above  described,  200  c.c.  of 
5  per  cent,  solution  of  sodium  hydrate  are  now  added,  and  the  mixed  liquids  are  evapo- 
mted  to  about  half  their  bulk.  At  this  point  any  tar-oils  or  naphthaline  present  will 
•eporate  out,  and  are  to  be  removed  by  filtration.  The  filtiate,  freed  from  these  im- 
fitiritles,  is  now  evaporated  down  to  a  bulk  not  exceeding  50  c.c*,  and  transferred  to  a 
ipecially  constructed  measuring  tube  surrounded  by  cold  water,  the  baiiin  being  rinsed 
#iti  with  water,  so  that  the  entire  amount  of  fluid  in  the  tube  shall  be  exactly  65  c.c. 
Ibe  tube  employed  is  of  peculiar  form,  capable  of  holding  over  1 10  c.c,  and  is  specially 
gnuiuated  and  stoppered.  It  is  wide  at  the  base,  and  is  narrowed  at  65  c.c.  from  the 
bottom  to  such  a  diameter  as  to  show,  when  graduated,  *25  of  a  c.c.  The  first  gradua- 
tion is  at  20  C.C.  from  the  bottom,  the  second  at  65  c.c,  and  then  the  ^delicate  gradua- 
tioDfi  (in  '25  of  a  c.c.)  commence  and  continue  for  45  c.c.  more  up  to  110  c.c.  The  tube 
is  famished  with  a  long  stirring  rod  made  as  thin  a«  possible,  and  projecting  above  the 
taibe  to  a  convenient  extent.  [These  tubes  are  to  be  procured  from  Mr.  Getti  of 
Brooke  Street,  Holhom,  who  knows  them  as  "  Muter^s  carbolimeters,"  and  the 
entire  apparatus  f30fits  8s.  6d,]  Before  proceeding  to  use  the  tube  for  the 
§mt  time,  it  is  necessary  to  find  the  allowance  to  be  made  for  the  rod.  This  is  done  by 
fiUing  the  tube  with  brine  up  to  the  75  c.c.  mark  and  then  pouring  in  liquefied  carbolic 
add  up  to  the  85  co.  mark.  The  rod  is  now  introduced  and  the  amount  of  displaoe- 
VMOt  it  caunes  noted,  so  that  an  equivalent  allowance  may  be  made  on  all  future  ez- 
pertiii6iit0* 

Tbo  measuring  tube  having  been  charged,  as  already  described,  we  now  prooeed  to 
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add  very  cautiously,  and  with  constant  stirriDg  25  c,c.  of  strong  liydrocMoric  add, 
when  that  is   all  in,  we  follow  it  with  a  teaspoonful  of  common  salt.     All  the  phenok 
now  rise  to  the  surface,  and  when  the  whole  is  at  the  temperature  of  GO^  Fah.,  thi 
volume  is  read  oiT,  which  gives  the  amount  of  commercial  carbolic  add  present  in 
75  grammes  of  powder.     If  a  perfectly  accurate  result  be  required,  it  is  necessary  to 
remove  some  of  the  floating  acid  with  a  pipette,  take  its  spedfic  gravity^  and  correct 
the  volume  reading  to  weight. 

(2)    MODIFICATION  OF  THE   ABOVE    PROCESS  FOE  USS   WITH  rOWnSBS   ON  A  LIME  BASS, 

THB    ACIDS    ARE    COMBINED. 

Before  proceeding  with  the  spirit  extraction,  the  weighed  portion  of  the  powder 
to  be  treated  in  a  capacious  mortar  with  successive  small  quantities  of  diluted  sulph 
ac^id  (one  in  three)  until  the  whole  mass  has  a  faintly  acid  reaction,  and  then  the  pi 
applied  as  above  described.     It  is  necessary  to   be  very  particular  about  the  treatment" 
in  the  mortar,  because,  if  the  least  particle  of  the  powder  escapes  the  action  of  the  acid, 
the  results  are  vitiated,  while  at  the  same  time,  any  marked  excess  of  acid  should  be 
avoided.     Both  pestle  and  spatula  must  be  thoroughly  used. 

(3)    EXAMINATION    OF    A    SAMPLE    OP    COMMERCIAL    CARBOLIC    ACID. 

Case  1.  T/ic  mmple  is  dark  in  co/onr.— Put  some  of  the  sample  into  the  "  carbol 
meter  ■  *  up  to  the  20  c*c.  mark,  then  gently  add  5  per  cent,  solution  of  sodium  hydrate  u] 
to  the  100  c.c.  mark,  and  lastly  add  10  c.c.  of  benzol.  Put  in  the  stopper,  and  having 
inverted  the  tube  once  or  twice,  plunge  it  into  cold  water,  Repeat  this  shaking  and 
cooling  until  the  separation  is  complete.  Read  off  the  volume  of  the  dark  layer,  which 
will  now  have  formed  beneath  the  100  c.c.  mark,  and  the  amount  of  this  will  give  tbo 
tar-oils,  etc.,  present  in  the  sample.  Provided  there  is  no  excess  of  water,  this  amouat 
is  deducted  from  20  cc,  and  the  difference  multiplied  by  five  gives  the  percentage 
strength  of  the  sample.  Excess  of  water  (which  is  of  very  rare  occurrence)  is  b«t 
ascertained  by  adding  some  of  the  sample  to  three  times  its  volume  of  benzol,  whea  it 
should  dissolve  quite  clear  if  there  bo  no  such  excess. 

Case  2.  T/te  sample  «W  7iot  darker  than  pah  slmry* — Try  if  it  dissolves  nearly  dear 
in  four  times  its  volume  of  5  per  cent,  solution  of  sodium  hydrate,  and  if  so,  it  may  be 
taken  as  practically  free  from  tar-oils.  If  not,  treat  it  as  above,  using  however,  only  a 
very  small  fixed  volume  of  the  benzol.  This  atud  is  apt  to  contain  excess  of  water, 
which  must  be  estimated  by  shaking  20  c*c.  of  the  sample  in  the  "  carbolimeter  *'  with 
80  c.c.  of  saturated  solution  of  sodium  chloride,  and  observing  the  diminution  in  volume 
that  will  take  place  if  such  excess  be  present. 

A  fair  idea  as  to  whether  the  acid  is  chiefly  phenol  or  creaol  may  always  be  obtained 
by  applying  the  bromine  reaction,  and  observing  the  nature  of  the  precipitate 

(4)    EXAMINATION    gp    A    SAMPLE    OP    PUUE    CARBOLIC    ACID    IN    THE    LIQUEFIED    POlllI, 

In  examining  samples  of  this  acid,  specific  gravity  practically  goes  for  nothing, 
points  to  determine  ai-e: — (1)  That  it  should  entirely  dissolve  to  a  perfectly 
solution  in  four  times  its  volume  of  5  per  cent,  solution  of  sodium  hydrate  ;  (2) 
when  shaken  with  an  excess  of  saturated  solution  of  sodium  chloride,  as  already  described^ 
it  suffers  no  diminution  in  volume  ;  (3)  When  treated  with  bromine  water  in  exoeas  it 
gives  a  fine  curdy  precipitate,  not  at  all  inclined  to  stick  to  the  tube. 
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In  conelusioii,  we  can  only  repeat  our  statement  that»  if  those  persons  engaged  in 
the  egaminAtion,  and  in  the  general  supervision  of  carbolic  antiseptics  supplied  to  public 
authorities,  would  only  agree  to  universally  adopt  some  such  simple  methods  and 
epecifications  as  we  have  described,  there  would  be  universal  satisfaction,  instead  of  the  dis- 
piuies  now  80  common,  and,  in  addition  to  all  that,  the  public  money  would  be  spent  to 
infinitely  better  purpose  than  it  now  is  in  too  many  districts.  We  could  name  at  least 
one  district  in  the  Metropolis  itself  where  the  present  fever  epidemic  is  being  fought  with 
BO^alled  "  carbolic  acid,"  which  is  practically  all  inert  tar-oils,  and  does  not  contain  even 
2  or  3  per  cent*  of  the  higher  phenols,  much  less  any  real  carbolic  acid.  It  is  time  that 
local  authorities  consulted  the  public  analysts  more  frequently  before  entering  into  Buch 
a  purely  chemical  matter  as  a  contract  for  carbolic  articles.  It  is  not  to  be  ex{)ected 
that  medical  ofiicers  can  keep  such  things  in  order,  unless  where  (as  in  certain  of  our  own 
districts)  the  knowledge  of  the  chemical  officer  is  called  into  play  to  check  the  con- 
tractors, and  to  advise  as  to  forms  of  contract  that  can  really  be  carried  into  practice 
witii  full  justice  to  all  parties  concerned. 


Bt  H. 


THE    POLARISATION    OF   MILK. 
W.  Wiley,  Chemist  to  tue  U.S.  Department  op  AGaicuLTtuE. 
(VonciwUd  frmn  puf/e  181.) 


m. COMPARISON    OF    RBSUI-TS    OBTAINBB    BY     EXTRACTIOK   WITH     AUX>HOL     AND     POLARISA- 
TION. 

Bf  consulting  table  No.  10  it  will  be  seen  that  the  percentage  of  sugar  obtained 
by  extraction  with  alcohol  is  piuctically  the  same  as  that  got  by  polarisation  of  the 
lend  acetate  liltrate. 

Thus,  the  mean  percentage  of  sugar  by  alcohol  (65  analyses)  is  4-32  j  by  lead  acetate^ 
cold  (53  analyses)  is  4-34  ;  by  lead  acetate,  hot  (64  analyses)  is  4*38  ;  by  mercuric  nitrate, 
cold  (tJl  analyses)  is  4-58 ;  by  mercuric  nitrate,  hot  (24  analyses)  is  4*63. 

If  now  the  milk-sugar,  as  has  ali^eady  been  intimated,  exists  in  an  anhydrous  state 
after  extraction  with  alcohol,  the  percentage  of  it  after  the  addition  of  the  molecule  of 
water  would  be  increased.  Thus  molecular  weight  of  anhydrous  milk-sugar,  342* 
molecular  weight  of  the  hydrous  360=438:  x,  whence  the  value  of  £C  =  4  61.  This 
very  nearly  with  the  number  obtained  by  acid  mercuric  nitrate* 

By  a  study  of  table  No.  13  it  is  found  that  the  mercuric  iodide  gives  nearly   the 

rotatory  power  as  mercuric  nitrate,  and  also  by  combustion  the  filtrates  from  the 
milks  clarified  by  lead  acetate  contain  more  albumen  than  those  prepared  with  mercuric 
iodide*  There  is,  therefore,  every  reason  for  believing  that  the  numbers  given  by  the 
BMrcory  salts  are  nearer  the  truth  than  those  from  the  lead. 

It  nmy  be  urged  that  the  increased  rotatory  power  observed  by  the  mercury  salts 
ia^tie  to  the  conversion  of  the  dilute  acids  of  a  part  of  the  lactose  into  galactose,  which 
iiaii  a  rotatory  power  greater  than  that  of  milk-sugar.  But  when  it  is  remembered  that 
tlie  quantity  of  acid  introduced  is  extremely  minute,  that  the  samples  need  not  be  warmed, 
that  tbey  can  be  filtered  and  polarised  within  a  few  minutes  of  the  time  of  the  intro- 
ductioo  of  the  reagents,  the  suggestion  is  seen  to  be  of  no  force. 
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For  example,  in  the  acid  mercuric  nitrate  it  waa  found  that  the  percentage  of  s 
was  the  same  whether  one,  five,  or  ten  cubic  centimetres  of  the  reagent  were  empk 
and  whether  it  was  polarised  Immediately  or  after  heating  and  cooling*  It  is  evi 
that  1  c.c.  of  the  reagent,  containing  lees  than  a  half  cubic  centimetre  of  nitric  add 
diluted  in  100  c*c.  of  liquid,  could  not  exert  any  notable  effect  on  the  rotatory  pow 
the  solution. 

In  the  mercuric  iodide  solution  20  c.c,  of   acetic  acid  are  used  for  every  66 
the  reagent. 

Thirty  cubic  centimetres  of  this  reagent  contain,  therefore,  about   1  cc* 
This,  in  100  ex,  of  liquid,  immediately  filtered  and  polarisedi  could  not  affect  j 
marked  degree  the  rotatory  power. 

Since  combustion  with  soda-lime  shows  that  the  Eltrate  from  the  mercuric  % 
sample  is  practically  free  from  albumen,  it  is  evident  that  the  numbers  obtained  in 
way  must  be  a  near  approximation  to  the  truth, 

IV. — ^THE    PEOCESS   OF   ANALYSIS* 

The  reagents,  apparatus,  and  manipulation  necessary  to  give  the  most^ 
results  in  milk-sugar  estimation  are  as  follows  i —  ^| 

Reagents. — (1)  Basic  plumbic  acetate,  si^edfic  gravity  TST*     Boil  a  saturated 
tioD  of  sugar  of  lead  with  an  excess  of  litharge,  and  make  it  of  the  strength 
above*     One  cubic  centimetre  of  this  will  precipitate  the  albumens  in   50  cc, 
of  milk. 

(2)  Acid  mercuric  itftraijt  ;  dissolve  merciu^  in  double  its  weight  of  nitr 
specific  gravity  1*42,  Add  to  the  solution  an  equal  volume  of  water.  One  cubic  c 
metre  of  this  reagent  is  sufficient  for  the  quantity  of  milk  mentioned  above.  Ia 
quantities  can  be  used  without  affecting  the  results  of  polarisation, 

(3)  Mercuric  iodide  urlth  acetic  acid  (composition  already  given). 
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ApparaUis, — (1)  Pipettes  marked  at  5t>'5  cc,  00  cc,  and  00^5  cc 
flasks,  marked  at  102*4  cc     (3)  Filtei-s,  observation  tubes,  and  polariscope.     i 

gravity  spindle  and  cylinder.     (5)  Thermometers* 

V. — MANIPULATION, 

(1)  The  room  and  milk  should  be  kept  at  a  constant  temperature.  It 
portant  that  the  temperature  should  be  any  given  degree.  The  work  can  be  carrii 
equally  well  at  \b^  C,  20*  C,  or  25**  C.  The  slight  variations  in  rotary  power  w 
the  above  limits  will  not  affect  the  result  for  analytical  purposes.  The  tempen 
selected  should  be  the  one  which  is  most  easily  kept  constant. 

(2)  The  specific  gravity  of  milk  is  determined.  For  general  work  this  is  done 
delicate  specific  gravity  spindle.  Where  greater  accuracy  is  required  uae  specific  gr 
fiask. 

(3)  If  the  speciOc  gravity  be  1*026,  or  nearly  so»  measure  out  60*5  cc 
sugar  flask.     Add  1  cc,  of  mercuric  nitrate  solution,  or  30  cc  mercuric  Iodide 
and  fill  to  102*4  cc  mark.     The  precipitated  albumen  occupies  a  volume  of  abov 
Henee,  the  milk  solution  is  really  100  cc     If  the  specific  gravity  ia  1*030,  use  Wc 
milk.     If  the  specific  gi-avity  is  1*034,  use  50*5  cc  of  milk. 

(4)  Fill  up  to  mark  in  102*4  c\c*  flask,  shake  well,  filter,  and  pokriso.] 
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Vl.^ — NOTES. 

In  the  above  nLethod  of  analysiB  the  specific  rotatoi^  power  of  milk-sugar  is  takes 
at  52*5|  and  the  weight  of  it  in  HIH  c.r.  solution  to  read  100  degrees  in  the  cane->iugar 
scale  at  20*50  grammes.  This  ih  for  insti-uments  fe^uiriog  10*111  gi-ammes  hucroso  to 
produce  a  i*otation  of  100  sugar  degrees.  It  wi!!  be  easy  to  calculate  the  number  for 
milk-Bugar  whatever  instrument  is  employed. 

Binoe  the  quality  of  milk  taken  is  thi'cy  uuwh  20 -5(5  grammes,  the  polariscopic 
m<£ng8  divided  by  3  give  at  once  the  percentage  of  milk-sugar  when  a  200  m»m.  tube  is 


If  a  luo  m.m.  tube  i^  employed)  divide  reading  by  6  ;  if  a  500  m.m.  tube  is  used, 
divide  by  7*a. 

Since  it  requirea  but  little  more  time,  it  is  advisable  to  make  the  analysis  in  dupli* 
dtoi  and  take  four  readings  for  each  tube.  By  following  this  method  gross  errors  of 
obeervation  are  detected  and  avoided. 

By  using  a  flask  graduated  at  102' 1  for  GO  c.c*  no  correction  for  volume  of  precipi- 
taled  oaaetn  need  be  made.  In  no  ease  is  it  necessary  to  heat  the  sample  before 
polarifitxig. 


A  NEW  FB0CES8  FOR  THE  SEPARATION  OF  THE  OPIUM  ALKALOIDS. 

By  Peokessok  Db*  P.  C.  Pluogb. 

Whilst  we  are  in  possession  of  accurate  processes  for  the  separation  of  the  dnchona 
alkaloids^  unfortunately  this  is  not  the  case  with  those  of  opium,  and  I  liave  therefore 
eodeavoured  to  find  those  reagents  most  suitable  for  the  separation  of  the  latter.  As 
the  result  of  numeix>us  experiments  I  now  use  for  the  separation  of  thtj  six  most  inipor- 
tAut  alkaloids  (narcotine,  papaverine,  uarceine,  thebaine,  codeine,  and  morphine)  the 
following  reagents  :  sodie  acetate,  potassic  ferncyanide,  sodic  salicylate,  potassio  sulpho* 
cjaoate,  and  ammonia. 

(a)   SEPARATION    OF    NAECOTDTE   AND    PAPAVEBINB    PROM   THE   OTHEIIS. 

To  carry  this  out  I  use  sodic  acetate.  As  I  have  already  communicated  in  a  previous 
paper,  strong  solutions  of  morphine,  codeine ^  and  thebaine,  are  not  precipitated  by  this 
raagent«  Narceine  is  precipitated  from  concentrated  solutions,  but  no  longer  if  the  per^ 
oentage  does  not  exceed  *16,  But  papaverine  is  thrown  down  from  a  very  weak  solution 
(1 — 30,000),  and  narcotine  from  a  still  weaker  one  (1  —  40,000).  Sodic  acetate  will  there- 
fore eliminate  the  two  last  alkaloids,  and  there  is  no  danger  of  narceiue  co-precipitating 
if  the  fluid  is  only  sulficiently  diluted.     The  alkaloids  precipitate  as  such  in  a  piu-e  state. 

(6)    SEPATUTION    OF   THE   KARCOTLNE   AND    PAPAVERINE, 

After  having  tried  various  means  to  separate  the  precipitate  a  I  thought  potaasic 
ferricyanide  would  answer  best*  The  two  alkaloids  are  very  difficult  to  separate,  as  they 
biliave  similarly  towards  mo§t  reagents,  and  they  even  do  bo  apparently  when  treated 
with  the  fei^rit-yanide*  If,  however,  the  solution  contains  no  more  than  25  per  cent,  or 
lem,  the  narcotiiie  is  no  longer  precipitated*  whilst  papaverine  is  still  thrown  down  from 
ifolatioQs  containing  1  —3,000.  Even  solutions  containing  only  1 — 4,O00  still  yield  a  yel- 
lowish preci] >itate  after  &ome  time.     It  is  therefore  plain  that  if  the  precipitate  ol^tained 
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hy  sodic  acetate  ia  dissolved  in  just  sufficient  dilute  hydrodiloric  acidj  and  then  diluted  to 
such  an  extent  as  to  contain  no  more  than  *25  per  cent.^  the  addition  of  potaaeic  fern- 
cyanide  will  only  precipitate  the  papaverine*  If,  after  standing  for  twenty-four  hours, 
the  liquid  is  filtered,  the  Eltrate  will  contain  all  the  narceine^  which  can  be  obtained  as 
pure  alkaloid  by  addition  of  ammonia.  The  precipitate  consiBta  of  hydroferrioyanate 
of  papaverine,  which  may  be  weighed  as  such,  but  which  for  qualitative  purpoeee  is  con- 
veniently made  into  the  pure  alkaloid  by  digesting  with  a  weak  soda  ley  or  dilute 
ammonia.  To  make  absolutely  fiure,  the  isolated  alkaloid  may  be  redissolved  in  weak 
hydrochloric  acid  and  once  more  precipitated  with  ammonia. 

{o)   SEPARATIOM    OP   KARCEmE* 

After  filtering  off  the  fluid  a  we  have  in  solution,  besides  the  excess  of  sodic  acetatei  ] 
thebaine,  codeine,  and  morphine,  also  the  narceine.     To  recover  the  latter  it  is  suffident  | 
to  concentrate  the  fluid  on  a  water-bath,  and  when  at  last  the  lir|uid  contains  more  t 
*1G  per  cent,  the  excess  will  crystallise  out  on  allowing  to  cool.      The  precipitation 
of  course,  incomplete,  and  dejiends  on  the  degree  of  concentration. 

(d)    SEPARATION    OP   THEBAISE. 

I  now  make  use  of  a  strong  solution  of  sodic  salicylate,  to  remove  the  thebaine 
The  liquid  contains,  besides  this  alkaloid,  narceine,  codeine,  and  morphine*  Thebaine 
salicylate  is  very  insoluble,  as  solutions  of  thebaine  containing  no  more  than  1 — ^2,000  are 
still  pi-ecipitated  by  the  reagent.  The  other  alkaloids  are  not  affected.  After  standing 
from  twenty-four  to  forty-eight  hours  the  deposit  is  filtered  olTand  washed.  For  quan* 
titative  purposes  it  may  be  weighed  as  pure  thebaine  salicylate  after  drying  at  100?  C.  j 
but  for  the  purpose  of  testing,  the  pure  alkaloid  must  be  isolated  by  digesting  the  i 
pound  with  weak  soda  ley  until  every  trace  of  salicylic  acid  is  removed. 

(«)   RBKOVAL   OF   THE   EXCESS   OF   SODIC   SALICYLATE   AND    THE    TRACES   OP    NABCEHIB    AJHl 

THEBAINE. 

The  filtrate  from  d  contains,  besides  codeine  and  morphine,  small  quantities  of 
narceine  and  traces  of  thebaine,  and  also  excess  of  sodic  salicylate,  which  must  be  removed 
before  we  can  estimate  the  two  first.  I  therefore  add  dilute  hydrochloric  acid,  and  after 
some  little  time  filter  off  from  the  salicylic  acid.  The  filtrate  is  now  shaken  out  with 
chloroform,  which  removes  the  last  traces  of  salicylic  acid,  also  the  narceine  and  thebaine, 
whilst  codeine  and  morpliine  are  not  dissolved.  1  must  warn  against  using  too  much 
hydrochloric  acid,  so  that  a  little  sodic  acetate  may  still  be  left  undecompoaed.  If  the 
liquid  contains  free  hydrochloric  add,  chloroform  will  not  properly  extract  the  narceine  1 
and  thebaine. 

(/)    SErAllATlON    OF    rODEINB. 

The  liquid  is  now  gently  heated  to  expel  any  chloroform,  and  after  being  some 
what  concentrated,  mixed  with  a  solution  of  potassic  aulphocyanate,  which  throws  down 
the  codeine*     Previous  experiments  with  the  hydrochlorates  of  morphine  and  codeioOj 
had  shown  me  that  even  a  4  per  cent,  solution  of  the  former  gives  no  turbidity  with] 
the  reagent,  but  the  latter  is  readily  precipitated  in  the  cold  from  its  '5  per  cent,  solution* 
£ven  solutions  containing  only  '17  per  cent.  stQI  yield  small  ciystals  of  codeine  hydro*] 
iiilphoopi^ate  ^ter  being  left  in  (^ntiict  wjtb  the  i-eagent  iot  fort^^ight  hours.    8<ll 
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with  care  it  is  easy  to  practically  separate  the  codeiiiei  leaving  ail  the  morphine  in 
solution. 

(g)   BEPARATlOy    OF   THE    MOEPHINE. 

The  filtrate  from  /  is  now  mixed  with  a  little  ammonia,  and  aUowed  to  stand  in 
an  open  beaker  till  the  excess  of  ammonia  is  practically  evaporated.  The  greater  part 
of  the  morphine  crystallises  out^  and  may  then  he  collected.  The  little  codeine  still 
remaining  is  not  precipitated.  As,  however,  the  liquid  retains  a  not  incansiderable 
amount  of  morphine,  the  following  process  will  be  found  more  accurate  for  quantitative 
purposes,  especially  when  working  on  small  quantities  of  alkaloids. 

The  liquid  is  rendered  alkaline  by  ammonia,  and  after  standing  at  rest  for  some 
time  in  a  separating  funnel,  repeatedly  shaken  with  either  chloroform  or  ether^  which  fl 
will  remove  the  codeine,  but  not  the  morphine*     The  liquid  is  now  acidified  with  hydro- 
chloric  acid  (to  redissolve  the  morphine),  then  heated  to  about  GO^'C^  and  repeatedly 
shaken  out  with  amylic-alcohol,  after  addition  of  alight  exee^  of  ammonia.  fl 

How  far  the  prooese  suits  quantitative  analysis  I  wish  to  show  by  the  following  ™ 
i68&  analyses. 

L   ESTIMATIOBT   OF   NABCOTIHB   IN   THB   FBESBHCE   OF   MORPHINE. 

10  C.C,  of  a  solution  containing  *1354  grm.  of  narcotine,  and  *11516  grm.  of 
morphine,  were  mixed  with  5  ex.  of  10  per  cent,  solution  of  sodic  acetate.  Precipitate 
weighed  *\Mb  grm.  =  97*12  per  cent,  narcotine  recovered. 

In  two  other  expenmenta  respectively  100  and  97*5  per  cent,  were  obtained. 


2,   ESTIMATION   OF   KABCOTINK    IN    PRESENCE   OF    OTHBE   ALKAIiOIDS, 

50  c,c.,  containing  '28612    narcotine,   *1027  morphine,  -1*2 2 8  codeine,  and  '1 
ilidbaine.     Sodic  acetate  precipitated  *2845  grm.  of  narcotine,  or  99*43  per  cent. 

3.    ESTIMATION    OP   PAPAVERrNE   IN    PBESENCE   OF   MORPHINE   AND   OTHEB    BASES. 

10  c.e.  of  a  solution  containing  '28635  grm.  of  papaverine  and  'H15  of  morphine 
yielded  with  sodic  acetate  '281  grm.  =98*15  per  cent*  papaverine. 

50  c.c,  containing  ^3247  papaverine,  '0638  morphine, '1319  codeine,  and  *0915 
thebaine,  obtained  "315  grm.  papaverine  =  9  7  02  per  cent*  recovered. 

4*    ESTIMATION    OF    PAFAVEBINB    BY    PRECIPITATION    AS    HTDROFEBRICTANATE. 

'181  grm.  hydrochlorate  of  papaverine  yielded  with  potassic  ferricyanide  a  predpi- 
'"^'^hing  'IDS  grm.     It  ought  to  have  weighed    19795  grm.  ;  therefore  97*5  per 
jvered, 

5.    ESTIMATION    OF   THEBAINE   AS    SAUCViaTE. 

From  a  mixture  of  this  alkaloid  with  papaverine,  morphine,  and  codeine,  I  suc- 
ceeded in  recovering  9U  per  cent,  of  the  thebaine. 

6.    BaTIMATtON   OF   COBEINB   AS    nYDROSOLPHOCYANATE. 

•:^5  grm.  o£  hydrochlorate  of  codeine  were  dissolved  in  about  50  ex.  of  water,  and 
mixed  with  5  c.c.  of  the  reagent.  After  standing  for  twenty-four  hours  the  precipitate 
WftS  filtered  ofiT,  and  collet'tedi  on  a  weighed  filter.  Its  weight  amounted  to  * 2 53  grm. 
porreipatiding  witl^  2113  grpti,  of  pure  codeine^     Put  ^fter  conc^enti^ting  apd  aUIowing 
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to  8tand  for  another  twenty-four  hours,  a  further  precipitate  was  obtainedf  weighing 
•082  grm,,  which  briogs  the  amount  of  codeine  recovered^  up  to  ll7*55  per  cent. 

7*    ESTIMATION    OF    CODEINE    IN    PKESENCE   OP    MORPUIKB. 

Car©  must  be  taken  not  to  have  the  solution  too  strong,  otherwise  thert?  i>>  n  uiti 
of  morphine   hydi'Ofiulphocyanatti   cryytallismg  out.     -2U643  grm,  of  codeine  nn^  '271 
grm.  of  morphine  (as  hydrochlorates)  were  dissolved  in  15  c.c.  of  water,  and  mixed  with 
2  c.c.  of  the  reagent.     I  obtained  101*14  per  oent.  oodeinOi  plainly  showing  ooutamiiuw 
tion  with  morphine. 

»  Further  experiments  showed  it  is  not  possible  to  leave  all  the  morphine  in  solutioa 
thout  8u0ering  a  considerable  deficiency  of  codeine.  I  could  in  fact  only  recover 
out  70  per  oent,  of  the  latter, 
MONTHLY  KECORD  OF  ANALYTICAL  RESEARCHES  INTO  FOOD. 
The  Detecjtion  of  Fahlberg's  Saocharix.  C.  Schmjtt,  Report.  Anal.  Chemie, 
50. — ^To  detect  the  presence  of  this  substance  (ortho-sulphamido-benzoic  acid)  in  wine, 
the  author  recommends  the  following  method  :— 100  c.c.  of  wine  are  acidified  with 
sulphuric  add,  and  well  shaken  in  a  separating  funnel^  with  50  c.c«  of  a  mixture  of 
equal  volumes  of  ether  and  petroleum  spirit.  The  extraction  is  twice  repeated.  The 
mixed  ethereal  liquids  ai*e  evaporated  in  a  silver  or  porcelain  difih  with  a  few  c.c.  of  soda; 
ley,  and  when  dry,  the  residue  is  heated  for  half  an  hour  in  the  air  bath  up  to  250^  C 
The  hiaed  mass  is  then  dissolved  in  water  and  tchted  for  saHctjUc  acid  by  ac!idifyiiij 
with  dilute  sulphuric  acid,  shaking  with  ether,  evaporating  the  latter,  and  adding  a  drop, 
of  ferric  chloride  to  the  residue.  This  process  is  ba^ed  on  the  fact  that  Fahlberg's 
fiaccharin  yields  sodie  Kalic^ylate  on  fusing  with  sodic  hydrate.  The  process  gets  moi 
,       oomplicatod  when  salicylic  acid  has  been  added  to  the  wine  as  a  preservative. 

^^  Test  for  Aniline  Colouus  in  WiyEs  oe  Fruit  Juices.  C,  O.  Cur* 
I  Zeitschr.  f.  Anal.  Chemie,  H.  4.— ^Aniline  colours  are  often  used  to  colour  diluted 
I  or  artificial  fruit  juices,  jams,  etc.  The  author  uses  for  their  detection,  Hofmann's  well- 
known  isonitrO  test.  4  c,c.  of  wine  were  coloured  with  fuchsin,  and  then  mixed  with 
I  4  c.c.  of  potash  ley,  and  2  drops  of  chloroform.  After  first  gently  winning  for  a  minute 
and  subsequent  boiling,  the  characteristic  smell  of  isonitril  was  plainly  perceptible.  Tlie 
sulpha  compound  of  rosanilin  gave  the  reaction  only  after  some  time.  The  test  may  be 
rendered  more  deUeate,  on  finally  adding  some  sulphuric  acid.  The  small  quantities  o( 
compound  ethers  present  in  the  wine  do  not  interfere  with  the  delicacy  of  the  test.  Tbi 
test  was  also  successful  with  aniline  blue,  aniline  purple,  aniline  violet,  magenta,  and 
ponceau  red,  and  many  yellow  and  green  anilines,  L.  de  K 


i 


i 


TfiE  REr&ACTOMET£R  IN  Beer  Akalysis.     BcfiWARz.     Nordd.  Brauer  Ziq^  S)i  J^ 
The  author  gives  a  method  for  determining  the  original  gravity  of  beer^  based  on 
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following  priDciples  : — The  gravity  of  beer  is  dependent  on  the  amount  of  alcohol,  which 
lowtro  it|  and  the  aiuount  of  extract,  which  increaaefi  it.  One  per  cent,  of  extract 
inoreaaes  tte  gravity  •00395  degree,  whilst  1  per  cent,  of  alcohol  lowers  it  by  -001 61 
degrear  Kow  if  any  beer  hag  a  gravity  of  1*02122,  we  will  have  as  the  first  equation 
396«-161y—  2122.  On  applying  the  refractometer,  1  per  cent,  of  solid  matter 
ioo^eaaes  tlie  deviation  by  *O0I50  degree,  and  I  per  cent,  of  alcohol  further  increases  it 
by  -00062  degree.  Now  if  the  sample  shows  a  deviation  of  1  01250^  we  get  as  second 
equation  150  a;  -f  62  y  -=^  1250.  x  represents  the  extract,  y  the  alcohol.  The  value 
of  ac  and  y  can  now  be  readily  oalculatedf  and  from  tlieir  amount  the  original  gravity  is 
•soertained  ae  usual.  L.  de  K. 


MONTHLY  RECORD  OF  ANALYTICAL  RESEARCHES  INTO  DRUGS. 
Estimation  op  Bosin  in  Wax.  F.  M.  Horn.  Report.  Anal.  Chemie,  No.  34. — 
A  sample  of  fat  mixture  submitted  to  the  author  for  analysis,  apparently  contained  wax. 
On  investigation  it  proved  to  have  an  acidity  equivalent  of  52,  a  8a}x>nification  ditto  of 
118'5,  an  ether  ditto  of  66 '5,  and  the  relation  of  acidity  to  ether  equivalent  as  1  :  1*28. 
Pore  beeewax  gives  the  following  numbers  :  20,  95,  75,  3' 75.  Paraffin  could,  therefore, 
not  be  present,  but  there  might  be  a  mixture  of  stearic  acid,  tallow,  or  rosin,  or  only  one 
of  these  bodies.  When  treated  according  to  the  prdoesa  recommended  by  Benedikt  and 
Zsigmondy,  no  glycerine  was  found,  proving  the  absence  of  tallow.  The  low  ether 
equivalent  practically  excluded  stearic  acid,  and  rosin  wn&  the^fore  the  only  pro- 
bable adulterant.  To  quaEtatively  test  for  rosin,  the  author  first  macerated  with 
alcohol,  which  dissolves  the  rosin  and  takes  up  but  little  wax.  The  residue  left  on 
e>vaporation  was  now  treated  according  to  the  process  recommended  by  Donath,  which 
oonsiats  in  first  boiling  with  nitric  acid,  then  diluting  with  water,  and  finally  adding 
esoeas  of  ammonia,  when  a  blood- red  colour  conclusively  showed  the  presence  of  rosin. 
Hm  fumng  point  and  the  specific  gravity  were  as  might  be  expected  higher  than  those 
of  pore  wax.     The  percentage  of  rosin  was  now  calculated  from  the  formula— 

100:   R  -  (146-20):  (52-20) 
R  =  W         254 

The  figure  lid  represents  the  acidity  equivalent  of  rosin  (colophony). 

A  very  satisfactory  result  was  obtained  by  testing  a  made-up  mijtturo  of  75  parts  of 
and  25  parts  of  roein.  L.  ds  K. 


MONTHLY    RECORD    OF    GENERAL    RESEARCHES    IN    ilNALYTICAL 

CHEMISTRY. 
Tebtxko  for  Indigo.  W.  Lenz.     Zeitechr.  f.  Anal.  Chemie.  H  4.  —To  see  whether 
Indigo  haa  been  really  usedi  the  author  tests  the  goods  as  follows :  Boiling  water  or 
aloohol  of  95  per  cent,  should   not  extract  any  colour.     No  colour  should    be 
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dissolved  by  boiliDg  with  saturated  solutions  of  oxalic  add  or  borax.  When  treab 
with  the  latter,  no  red  colour  should  be  obtained  on  acidifying  with  hydrochloric 
and  fiubsequent  addition  of  ferric  chloride  should  not  turn  it  blue.  The  goods  should 
not  be  affected  on  boiling  with  a  10  per  cent,  solution  of  alum,  or  a  33  3  per  cent. 
solution  of  ammonium  molybdate.  A  mixture  of  stannous  and  ferric  chlorides  in 
equivalent  proportions  should  completely  destroy  the  cx>lour  on  warming.  The  colour 
should  be  completely  soluble  in  boiling  glacial  acetic  acid.  On  adding  to  this  solutjon, 
first  double  the  volume  of  ether  and  then  some  water,  the  bulk  of  the  colouring  matter 
should  float  between  the  two  layei*8.  The  ether  should  be  but  faintly  coloured,  and  the 
add  be  perfectly  colourless^  and  remain  so  on  adding  a  little  hydrochloric  add.  The  dye 
should  not  yield  any  sulphuretted  hydrogen  on  boiling  with  hydrochloric  acid,  and  no 
smell  of  isonitril  on  heating  with  caustic  potash  and  chloroform.  L.  nis  K. 


CORRESPONDENCE. 

ll%4}  Edit0r  is  not  i»  miy  wa^  rtfgptmtibh  far  opinions  expressed  hy  his  eorrfspimtt^Us.} 

OLEOMARGARINE  AND  MICE, 

To  the  EditoT  of  the  Analyst. 

Dear  Sib, —I  was  TOry  mach  fltrnck  by  th€  ingentiity  of  the  method  proposed  in  yoar  lakt,  I 
distiDgTiiBhing  between  butter  and  bntt^rine,  that  iSj  margiirine,  for  which  the  name  •'monsi'  x^a 
most  aptly  proposed ;  I  should  be  inclined  to  go  farther,  and  make  the   method  qnanti 
Present  to  the  mouse  saucers  containing^  pure  butter  and  the  sample  for  analysis ;  should  ii 
former,  try  it  with  a  saucer  of  butter  containing  10  per  cent,  margarine  side  by  side  with  the  samp 
then  one  of  20  percent.,  and  so  on,  ttntil  the  mouse  prefers  to  parta]keof  the  aospected  sample  first  j 
deg^ree  of  adulteration  will  then  be  ascertained  within  10  per  cent.,  which  b  near  enou^-^h  for  all  practl 
purposes.    I  doubt  whether  the  tast43  of  a  monse  would  be  sufficient  tt>  distinguish  smaller  diftereno 
than  this. 

Cats  might  be  employed  in  a  precisely  similar  manner  to  rapidly  analyse  milk,  and  thus  sappl/J 
widely-felt  want. 

Thanking  you  in  anticipation  for  inserting  this, — I  remain,  dear  Sir,  yoors  faithfully, 

Habbis.  Profejseor  atid  Doctor,  G.  A«J 

"  Gum  Tree  "^  Oflioe,  f58,  Gilpin  Grove,  Upper  Edmonton. 

N.B.— It  is  not  advisable  to  put  away  lactometers  and  margarimoters  together* 
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ON  KEICHERT'MEISSUS  METHOD  OF  BUTTER  ANALYSIS  AND  ITS 
APPLICATION  FOR  THE  EXAMINATION  OF  BUTTER  AND  BUTTER 
SUBSTITUTES. 

BY  DB,  RUDOLF  WOLLITY, 
CTrarmlfited  from  the  Milch  Zeitung,  1887.  Nos.  32,  33,  34,  and  35.) 
SiNCX  the  separation  of  the  fatty  acids  has,  hy  Otto  Hehuer,  been  made  the  basis  of 
batter  analysis,  the  process  originally  propoeed  by  Reichert  and  afterwards  modified  by 
MeoBslf  has  been  most  generally  adopted,  the  volatile  fatty  acids  being  separated  by  dia* 
lilbktion  from  the  other  adds,  and  their  amount  determined  by  standard  alkalL 

Hehner  had  preferred  to  estimate  gravimetrically  the  fatty  adds  insoluble  in  water» 
aod  to  separate  them  by  thorough  washing  with  boiling  water  from  the  other  substanoee 
rttiulting  by  decomposition  of  the  batter-soap  by  adds.  In  this  mode  of  procedure  it  is 
to  be  remembered  that  butter- fat  contains,  together  with  very  readily  soluble  butyric 
acid,  a  small  amount  of  fatty  adds,  which  are  soluble  with  more  difficulty,  and  which 
therefore  at  first  remain  mixed  with  the  insoluble  adds.  This  portion  of  soluble  fatty 
adds  can  only  be  removed  by  a  most  thorough  and  long-continued  washing  with  a  very 
large  quantity  of  boiling  water.  It  follows  that  the  result  is  to  some  extent  dependent 
upon  the  mode  of  washing  and  the  quantity  and  temperature  of  the  water  employed.  It 
may  farther  be  influenced  by  the  mode  of  drying  of  the  washed  fatty  adds,  as  by  heating 
their  weight  somewhat  increases  by  oxydation. 

The  method  therefore  yields  trustworthy  and  concordant  results  only  when  the  con- 
dttions  of  operation  are  rigorously  the  same,  and  difierent  observers  may  get  somewhat 
(Kfereot  results  with  the  same  sample  of  butter.  This,  as  well  as  the  lengthy  washing 
of  tbe  fatty  adds  with  at  least  one  litre  of  boiling  water,  has  gradually  led  to  the  more 
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general  adoption  of  Beichert  and  Meissl's  method ,  which  has  been  tested  by  m&ny 
analysts.  Its  reliability  has  been  confirmed  by  moet,  and  it  has  finally  been  generally 
adopted.  Thus  it  h&a  been  accepted  in  1885  by  the  Union  of  Bavarian  Analytical 
Chemists,  as  the  only  method  to  be  used.  They  direct  that  it  is  to  be  carried  out  at 
follows : — 

"  5  grms.  of  the  clear-filtered  butter- fat  are  saponified  on  a  water-bath  in  a 
capable  of  holding  300  to  350  c.e.,  with  10  c.o.  of  a  solution  of  pure  caujatic  potash  in  70 
per  cent-  alcohol  (20  grms,  KHO  in  100  c.c,  alcohol)*  When  the  fat  has  completely 
dissolved,  the  alcohol  is  driven  off  by  blowing  air  into  the  fiask.  The  soap  is  then 
dissolved  in  100  c.c.  of  water,  decomposed  with  40  c.c.  of  dilute  sulphuric  acid  1:10, 
and  110  c,c*  are  distilled  off,  a  few  smaU  pieces  of  pumice  having  been  addedL  100 
c.c*  are  filtered^  and  titrated  with  deci-normal  alkali,  rosolic  add  or  phenolphthaletn 
being  used  as  an  indicator.  The  number  of  c.c,  used  is  increased  by  ,^,  corresponding 
to  the  total  quantity  of  the  distillate." 

In  accordance  with  these  directions^  the  majority  of  butter  analyses  have  lately 
been  made  (in  Germany),  because  the  directions  of  the  Bavarian  chemists  have  been  ths 
only  recognised  ones,  being  concisely  and  critically  drawn  up. 

Hitherto  the  method  has  been  used  exclusively,  as  it  was  originally  intended^  for 
the  testing  of  butter  for  admixture  with  foreign  fats,  and  there  has  been  no  oocaaion  to 
use  it  for  the  converse  case — namely,  for  the  detection  of  small  quantities  of  butter  wben 
mixed  with  foreign  fats — because  such  an  investigation  has  so  far  been  without  object  in 
the  control  of  our  food  supply.  But  when  the  German  (and  other)  Parliaments  wero 
considering  the  prohibition  of  butter  mixtures,  and  the  question  was  raised  whether 
small  quantities  of  butter  can  accurately  be  determined  in  butter  substituteey  the  am 
became  of  importance. 

Personally,  I  had  no  hesitation  to  afiirm  the  possibility  of  such  determination,  and 
I  expressed  my  opinion  that  even  5  per  cent,  of  butter  could  be  accurately  estimated,  it 
being  proposed  in  Parliament  (German)  that  4  per  cent,  be  the  permissible  limit* 

On  practical  trial,  my  expectation  was  by  no  means  reaMsed.  Since  1880  I  had 
frequently  nmd  the  Keichert  process,  both  for  the  analysis  of  mixed  butters,  and  of 
mixtures  made  by  myself,  and  I  had  always,  when  operating  upon  the  same  eampk 
obtained  most  concordant  results*  I  had  frequently  the  satisfaction  to  be  told  by  manu- 
facturers that  my  figures  closely  corresponded  with  the  proportions  of  butter  and 
margarine  employed.  I  owe  it,  however,  chiefly  to  chance  that  I  have  unwillingly 
escaped  the  sources  of  error  contained  in  the  Reichert-Meissl  method. 

Other  chemists  have  not  been  so  fortunate — notably  those  who,  at  the  request  of 
the  German  margarine  manufacturers,  carried  out  a  series  of  analyses  of  mixtures  with 
the  most  contradictory  results,  and  who  came  to  the  conclusion  "  that  the  Beichert- 
MeiBsl  method  in  its  present  form  is  perfectly  unsuitable  for  the  exact  determination  of 
small  quantities  of  butter  in  margarine,"  to  quote  the  words  of  the  highest  analytical 
authority,  Professor  B,  Fresenius. 

The  analysis  and  report  of  Professor  Ft^esenius  were  the  chief  cause  of  the  with- 
drawal of  the  clause  in  the  Bill  referring  to  the  prohibitions  of  butterine  mixtureei  Th^ 
analysis  and  report  are  as  foUow  ; — 
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Br,  KAiser. 

Prof,  Kftramerer. 

Dr.  Soippel. 

Dr.  Btiitzer. 

Dr.  J.  Ktienig. 

»f 
Br,  Stutzer. 
Br.  Seippel. 

ri 

Di\  Stutzer 

Prof,  J.  Ktienig. 

Dr.  E.  Kiiyser. 

Dr.  Filairiger. 

Dr.  Bern. 

Dr,  Thomer. 
Dr.  P.  Jeserick 

Bn  Thiiraer. 

it 

Dr.  P.  Jtiserich- 
Dr.  H.  SiLsseugut. 


Two  samples 
aS  one  piece. 


Samples  B^  C* 
,  find  D,  are  off 
the  satue  pieoe 
respectively. 


Off  one  piece. 


Wiesbaden,  JtiBe  7th,  1B87. 
'rankfurt  Margarine  Co*i 

Bomheim,  ne&r  Frankfurt, 
ni  have  requested  me  to  report  to  you  whether  the  method  of  Breichert  and 
tor  the  estimation  of  volatile  fatty  acids  in  butter  was  applicable  to  the  accurate 
Elation  of  small  quantities  of  butter  in  margarine,  such  as  are  present  in  com- 
margarine.  You  especially  i-equested  me  to  ascertain  the  variation  of  the  amount 
iie  fatty  acids  in  the  raw  materials  of  margarine  manufacture^ — namely,  mar- 
leeame  and  earth  nut  oils. 

u  have  for  this  purpose  supplied  me  with  twelve  samples  of  margarine  and  four 
of  oil,  for  the  purity  of  whicb  you  are  responsible* 

kftve  analysed  the  whole  of  these  samples  in  duplicate,  most  of  the  margarines 
lies,  under  the  exact  conditions  prescribed  by  MeiBsL 

kioet  without  exception  comparatively  wide  iluctuations  were  exhibited,  not  only 
ifferent  samples,  but  also  by  duplicate  analyses  of  the  same  sample. 
»  consumption  of  the  distillate   from  5  grms,,  of  decl-normal  acid,  was  for 
I  AS  follows;^ 
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^^^■^                ^ 

Margarine  No*  3 

•24 

134 

•47  C.C 

, 

}» 

No.  5 

•22 

■65 

1  56  C.C.               1 

^A 

^           *t 

No.  9 

1-61 

1-54 

•44  C.C.          ^ 

^F 

»i 

No.  12 

•39 

2-42 

■09  C.C.          ■ 

m^ 

oa 

No.  2 

•12 

•55 

■ 

m 

•t 

No.  4 

•27 

•67 

M 

»mpartiB 
rgariii^ 


According  to  various  statements  to  be  found  in  chemical  literature,  5  per  oenC 
[butter-fat  would  consume  from  *D2  to  l'*31  c.c.  deci-normal  alkali. 

From   these  figures  it  is  to  be  concluded  that  the  method  which  originally  was 
devised  for  the  analjsis  of  butter,  and  which  for  this  givefl  satisfactory  reeolts,  does 
appear  applicable  to  the  analysis  of  margarine,  and  that  only  in  the  case  of  a  comf 
tively  large  amount  of  butter,  about  10  per  cent.,  the  presence  of  the  same  in  marg 
can  be  proved. 

Diferences,  such  as  I  have  stated  above,  and  which  generally  would  not  be 
signidcant  in  a  case  of  pure  butter,  are  of  the  greatest  importance  in  that  of  fats,  which 
yield  but  a  very  small  proportion  of  volatile  fatty  acids,  and  it  appears  that  the  method 
in  its  present  form  is  not  applicable  to  their  analysis. 

It  may  further  be  concluded,  from  the  fact  that  duplicate  analyses  of  the  same 
sample  showed  fluctuations,  that  these  are  rather  due  to  the  mode  of  operation  than  to 
the  difference  in  the  composition  of  the  materials.  j 

The  method  might  probably,  after  an  exact  study  of  the  various  possible  influencingH 
circumstances,  be  modified,  and  the  modus  operandi  so  far  exactly  specified,  that  the  differ- 
ences may  be  avoided,  or  considerably  reduced,  so  that  satisfactory  results  may  be  obtained*^ 

But  whether  it  will  be  possible  to  effect  such  modification,  I  am  not  in  a  position  \ 
say  with  certainty.     There  is  no  doubt  that  without  such  modification  the  Heichert-Meisll 
process  is  quite  inapplicable  for  the  eatact  estimation  of  small  quantities  of  butter  iu 
margarine.  (Signed)         Db.  B.  Fresenius^ 

These  results  surprised  me  greatly,  since,  in  my  own  analysis  of  similar  sampleSi 
'  I  had  never  obtained  results  which  differed  so  widely.  However,  the  facta  could  not 
be  disputed,  and  I  therefore  undertook  the  task  to  ascertain  the  sources  of  error  whidi 
had  caused  the  disagreement  among  the  results.  I  carried  out  a  considerable  number 
of  estimations  according  to  the  method  prescribed  by  the  Bavarian  chemists,  which  ©sU* 
mations  were  repeated  by  Br.  A.  8u,nger,  who  used  the  same  method  and  the  same  apparatus 
as  myself.  With  the  sole  exception  that,  instead  of  the  alcoholic  potash  solution,  always 
4  C.C.  of  a  Tji)  per  cent,  potash  solution  and  6  c.c.  of  93  per  cent,  of  alcohol  were  used, 
the  details  of  that  method  were  exactly  observed.  The  potash  solution  had  been  mad^i 
from  the  purest  alkali,  from  alcohol,  prepared  by  Kahlbaum,  and  on  distillation  wil 
sulphuric  acid  yielded  a  small  quantity  of  volatile  acid,  which,  in  the  first  series 
experiments  used,  for  every  4  c.c.  *62  c,c.  demi*normal  solution,  in  the  second  series 
•80  c.c.  These  figures  were  subtracted  from  those  obtained  from  the  fats.  The  second 
column  of  the  following  table  gives  the  figures  thus  corrected.  In  the  third  column  are 
numbers  showing  the  difference  between  the  Reichert-Meissl  results  and  the  correct 
results  obtained  as  to  be  described  further  on. 
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Meissl  Method,  De. 

R, 

WoLLNy's  Results. 

C.c.  deci-nonnal  alkali 
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>» 

99 

•99 

•37 

•27 

99 

99 

•99 

•37 

-27 

99 

99 

110 

•48 

•38 

99 

99 

Progress 

1-21 

•59 

•49 

9» 

99 

1-32 

•  •70 

•60 

French  Margarine,  Foudoir 

1-32 

•70 

•60 

99 

99 

1-55 

•92 

•82 

Vienna  Margarine,  Siebenschein 

1^43 

•81 

•71 

99 

99 

110 

-48 

•38 

Pure  Butter,  Holstein 

29-59 

28-97 

•32 

99 

99 

3014 

29^52 

•87 

99 

99 

30^36 

29-74 

109 

99 

99 

30^03 

2941 

•76 

99 

99 

29-59 

28^93 

•28 

Butter  and 

Margarine 

mixed 

143 

•81 

•71 

9t 

99 

165 

1-03 

•93 

99 

99 

1-54 

•92 

•82 

9« 

99 

1-76 

1-14 

ro4 

99 

99 

1-54 

•92 

•82 

Butter  mixture  1   (2  per  cent.) 

2-20 

1-58 

•98 

99 

1(2 

>9                ) 
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1-47 

•87 

99 

2(4 

"                / 

2^53 

1-91 

•66 

99 

2(4 

99                / 

2-75 

2-13 

•88 

99 

3  (6 

99                ) 

3-30 

2-68 

•87 

99 

3(6 

l»                ) 

3-41 

2-79 

•98 

99 

4(8 

99                / 

3-74 

312 

•72 

99 

4(8 

99               ) 

3  96 

3-34 

•94 

99 

5(10 

»»               / 

4-51 

3^89 

-98 

99 

6(10 

»>               / 

440 

3-78 

•87 

91 

6(50 

»»               / 

1650 

15-88 

1-57 

9f 

6(60 

,,        ) 

16'84 

is-'ja 

•Vl 

ff 

7(85 

»       ) 

25^% 

^V^^ 

V'i'J. 
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0.0.  ded-nonnal  alkali 

ExoeaB  be- 

No. 

DescriptioD, 

Used. 

Corrected. 

yond  actual 
quantity. 
-70 

49 

Butter  mixture  7  (85  per  cent.) 

35  63 

25  01 

50 

99 

8(90 

»       ) 

26-73 

2611 

•27 

51 

99 

8(90 

»       ) 

27-17 

26-55 

-71 

52 

99 

9(95 

»       ) 

2860 

27-98 

-84 

53 

99 

9(95 

»       ) 

28-38 

29-76 

-62 

Meissl  Method, 

Db.  a.  Sangbe's  Results. 

54 

100  C.C.  distilled  water 

•20 



.— 

55 

99 

„         4-  HOcc 

i.H,S04 

•20 

— 

— 

56 

99 

„         +  4KHO  +  4OH28O4 

•88 

— 

— 

57 

99 

99 

99 

99 

•77 

— 

— 

58 

99 

99         +8     „ 

+  40     „ 

1-54 

— 

— 

59 

Sesame  Oil 

1-87 

1-07 

•97 

60 

99 

•' 

1-43 

•63 

•63 

61 

Earthnut  Oil 

2  09 

1-29 

1^19 

62 

99 

r98 

M8 

108 

63 

99 

•99 

•19 

•09 

64 

Cotton  oil 

1-54 

•74 

•64 

65 

99 

164 

•74 

•64 

66 

Pure  butter,  Holstein 

29-81 

29-01 

-36 

67 

>t 

99 

3113 

30-33 

1-68 

68 

99 

99 

31-35 

30-55 

1-90 

69 

99 

99 

30-47 

29-67 

1^02 

70 

99 

99 

30-47 

29-67 

1-02 

71 

99 

99 

28-27 

27-47 

118» 

72 

99 

99 

30-91 

30-11 

1-46 

73 

99 

99 

30-81 

30-00 

136 

74 

99 

99 

2915 

28-36 

•30» 

75 

99 

99 

32-23 

31-43 

2-78 

76 

Butter  and  Margarine, 

mixed 

1-54 

•74 

•64 

77 

99 

99 

1-32 

-52 

•42 

78 

99 

99 

•99 

-19 

•09 

79 

99 

99 

\-1\ 

-41 

•31 

80 

99 

99 

110 

•30 

•20 

81 

Butter  mixture  1  (2  per  cent.) 

2-31 

1-61 

•91 

82 

19 

1(2 

99        ) 

1-87 

1^07 

-47 

83 

99 

2(4 

>»        / 

2-86 

206 

•81 

84 

99 

2(4 

99        ) 

2-64 

1^84 

•59 

85 

99 

3  (6 

99        / 

4-40 

3-60 

1-79 

86 

99 

3  (6 

99        ) 

319 

239 

-68 

87 

99 

4(8 

91                / 

3-63 

2-83 

•43 

88 

99 

4(8 

99                / 

3  85 

3-05 

•65 

89 

99 

5(10 

99                / 

418 

3-38 

•47 

90 

»9 

5(10 

99                / 

3-96 

316 

•25 

91 

91 

6(50 

99        ; 

10-06 

15-26 

•95 

92 

19 

6(50 

99                / 

15-84 

1504 

•73 

93 

99 

7(85 

99                / 

26-07 

25-27 

•96 

94 

99 

7(85 

99               / 

25-74 

24-99 

•63 

95 

99 

8(90 

99               / 

26-84 

26-04 

•20 

96 

99 

8(90 

99               / 

27^18 

26-48 

•64 

97 

M 

9(96 

99               / 

29-04 

2824 

110 

98 

99 

9(96 

99               ) 

28-60 

27-80 

•66 
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The  aboT6  98  experiments  fully  confirm  the  results  of  other  analysts  and  of  Pro- 
fessor Freeenius,  and  show  that  coDsiderable  variations  (in  some  ca&ee  upward  of  1  c,c.) 
ccofur  in  the  analysis  of  the  same  sample.  Fop  instance,  in  experiment  85  the  mixture 
cofotalning  6  per  cent,  of  butter  required  rl'60  c.c,  and  in  No.  90  contaioing  10  per 
cent,  of  butter,  only  3'  1 6  c  c.  The  figures  with  one  and  the  6ame  sample  of  pure 
butter  varied  from  28-93  to  31*43,  a  difference  corresponding  to  nearly  10  per  cent. 
With  the  materials  used  in  the  manufacture  of  margarine,  and  a  mixture  of  six  samples 
of  margarine,  and  nine  samples  of  oil,  the  fluctuations  amounted  from  *19  to  1*29  o.c.^ 
corresponding  to  about  4  per  cent,  of  butter. 

I  therefore  likewise  conclude  that  the  method  in  its  present  form  is  really  quite 
useless  for  the  purpose  which  has  been  stated.  In  order  to  obtain  correct  results  the 
flOiirces  of  error  had  to  be  ascertained. 

Inasmuch  as  the  fluctyations  of  the  results  did  cot  exhibit  any  regularity  whatever, 
which  might  have  given  a  chie  to  the  explanation,  and  as  every  poBsible  care  had  been 
taken  to  prevent  the  absorption  of  acid  or  alkaline  gases  by  the  reagents  and  veesels, 
carbonic  acid  waa  suspected  to  be  the  cause  of  the  error,  phenol-[ihthaline,  which  had 
been  used  as  an  indicator,  being  very  sensitive  to  that  body,  as  is  well  krM>wn  by  the 
researcfaeB  of  Warder,  Thompson,  and  others.  By  blowing  air  through  dilute  phenol- 
phthaline  solution,  which  has  been  rendered  red  by  a  drop  of  soda  solution,  the  colour  is 
destroyed,  and  several  c.c.  of  deci-nornjal  solution  may  be  necessary  to  reproduce  Ihe 
colour.  If  for  titration  barium  hydrate  be  u^ed  the  totality  of  the  absorbed  carbonic 
add  is  measured,  but  with  potash  or  soda  solution  only  one  half,  bicarbonates  being 
neutral  to  phenoi-phthallne. 

The  mode  of  procedure,  as  prescribed  by  the  Bavarian  chemists,  affords  plenty  of 
opportunity  for  the  absorption  of  carbonic  acid*  It  may  be  derived  from  the  gases  of 
combination  which  may  enter  the  flask,  and  it  is  surely  absorbed  during  the  blowing  in 
of  air  for  the  removal  of  the  least  quantity  of  alcohoL 

Experiment  99. — 4  c.c»  KHO  and  G  c.c.  alcohol  were  evaporated  to  dryness  on  a 
water-bath,  with  frequent  blowing-in  of  air.  The  soap  taken  up  with  100  c,c.  of  dia- 
iilled  water  and  distilled  with  40  c»c,  of  H^  SO^  required  2'2  c*c.  deci-solution. 

Experiment  100,^ — In  a  similar  experiment,  without  blowing-in  of  air,  2*2  c,c.  were 
likewise  re<iuired,  whilst  4  c,c.  of  KHO  directly  distilled  with  water,  and  H«  8O4 required 
•8c.c 

This  absorption  of  CO.,  has  hitherto  been  overlooked  in  the  Reichert  Meissl  process, 
and  although,  as  will  be  seen  further  on,  it  is  not  the  only  source  of  error,  it  is  in  itself 
sufficient  to  explain  the  diflerence  in  the  results  of  the  analysis  made  on  behalf  of  the 
margarine  manufacturers,  quoted  above ;  it  is  the  sole  cause  of  the  results  in  the  case  of 
margarine  and  oil  made  by  Prof.  Fresenius.  The  volatile  acids  found  by  him  in  these 
materials  are  almost  solely  carbonic  acid,  after  the  exclusion  of  which  5  grms.  of  marga- 
rine, sesame,  and  earth-nut  oil  yield  less  volatile  acids  than  correspond  to  1  cc.  deci- 
normal  solution. 

The  error  thus  caused  is  an  entirely  uncontrollable  one,  dependent  upon  a  great 
variety  of  droomstanoes.  It  may  amount  to  as  much  as  10  per  cent,  of  butter,  and 
renders  the  results  obtained  by  the  method  quite  inaccurate. 
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The  following  experiment  will  show  that  the  error  is  indeed  due  to  carbonic  add, 
and  not  to  acetic  acid  formed  by  the  oxidation  of  alcohol,  as  has  been  suggested  by  0, 
Schweissinger  {Phurm.  amtrih,^  1877,  p.  320). 

Experiment  101, — ^100  c.c,  alcohol  were  boiled  with  4  c,c,  KHO  solution  under  i 
reflux  condenser  for  one  hour  in  a  closed  flask,  and  the  alcohol  was  then  distilled  off, 
The  residue,  dissolved  in  100  c.c,  of  water  and  distilled  with  H^  80^  as  before,  required 
1-6  c.c.  deci-solution,  whilst  4  c,c.  of  the  same  potash  solution  directly  distilled  witl^ 
Hg  SO4  without  alcohol  consumed  1*2  cc,  and  100  c.c*  alcohol  required  *4  c*c* 

In  order  to  get  rid  of  this  source  of  error,  I  attempted  to  choose  an  indicator  whi 
should  be  sensitive  to  butyric  and  other  soluble  fatty  acids,  but  unafiectcd  by  carbonic 
acid.  I  have  tried  litmus,  resolic  acid,  methyl-orange,  and  cochineal,  with  a  solution  of 
fatty  acids  obtained  by  distillation  of  butter,  with  a  solution  of  carbonic  acid  in  water, 
and  with  a  mixture  of  both.  It  was  found  that  while  litmus  and  rosalic  acid  were 
almost  equally  sensitive  to  carbonic  and  fatty  adds,  methyl-orange  and  cochineal  were 
far  too  delicate  with  both. 

Having  thus  failed  in  the  choice  of  a  new  indicator,  I  endeavoured  to  find  a 
to  entirely  prevent  the  absorption  of  carbonic  acid.  The  purest  kinds  of  caustio 
which  I  could  obtain  all  furnished  acid  distillates  corresponding  for  2  grms,  to  -6 — 1*2  c*« 
deci-normal  solution.  Potassium  carbonate  was  found  to  be  sufficiently  soluble  inaloohi 
to  aifect  the  results*  A  freshly-prepared  alcoholic  potash  solution  required  *6  cc, 
after  twenty  days,  during  which  time  it  had  become  dark  brown,  and  had  deposited  some 
czystals,  still  consumed  '6  c.c.  when  distilled  as  described.  I  therefore  entirely  abandoned 
the  use  of  caustic  potash,  and  replaced  it  by  a  50  per  cent,  solution  of  caustic  soda,  in 
which  chloride,  sulphate,  nitrate,  and  carbonate  of  soda  are  quite  insoluble,  so  that  ij 
caustic  soda  is  dissolved  in  its  own  weight  of  distilled  water  it  leaves  a  crystalline  sedi 
ment  of  these  salts,  the  clear  solution,  after  separation  from  the  sediment,  being  p 
and  almost  free  from  carbonic  add*  Even  if  such  a  solution  attracts  carbonic  ftcut 
from  the  air,  the  carbonate  formed  separates  again  and  deposits  as  crystals*  A  soda 
solution  thus  prepared  may  he  kept  ready  for  use,  a  constant  allowance  being  made  foc 
the  very  small  amount  of  volatile  acids  which  it  contains. 

(To  be  continueiL) 
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CONTRIBUTION  FBOM  THE  LABORATORY,  11,  BILLITER  SQXJARl 
NOTE  ON  A  SHORTENED  FORM  OF  CERTAIN  FACTORS. 

By  H.  Droop  Richmond. 
Many  factors  which  are  commonly  used  in  calculating  analytical  results  may  be  shor 
by  the  use  of  various  simple  fractions. 

For  example,  to  convert  BaSO^  into  SO^  it  is  necessary  to   multiply  by  '3^ 
which  equals  (within  -005  per  cent,)  ^343333 -'333333,..  + '01,  or  ]  +  rfu- 

In  other  words,  divide  the  weight  (X)  of  BaSOi  first  by  3,  and  then  by  100, 
add  Ihe  two  together. 

To  convert  MgiP^jO-  into  lilgO,  multiply  by  '4,  and  subtract  ^  of  that  from  it,  and 
then  add  ^\jj  of  the  last. 
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•3265  grms.  BaSO,  = '1088 +  *0033  = -1121  grma.  SG^. 
•4726  grms.  MgjP.O7  =  -1890- *0189- -1701  +*0002  = -1703  gmw,  MgO* 
Tablb  of  Factohs  thus  Shortbnb©. 


Subit.  weighed. 

Snbatraot  required. 

Faotor. 

Shortened  Faotor. 

Error. 

BaSO, 
BaSO, 
Mff.Pfir 

A.'«'l 

M.  N  Acid 

SO, 

S 

MgO 

CI 

Si 

/  Nitrogenous 

1   Organic  substancaa 

•34336 

•1373 
•36036 
•2473 
■46e7 

•0875 

.4_.O4  +  ^00t>4-O(IUO4 

i-t 

*005  p,  c.  - 
'01  p.  c.  + 

REYIEWS. 
Food  Adulteration  akd  its  Beteltion  :  with  PnoTOMrcROGUApmc  Plates  an: 
BiDLiooRAPHicAL  APPENDIX.  By  Jesse  P.  Battershall,  Ph,D»,  F.C*S,, 
Chemist,  U.S.  Laboratory,  New  York  City.  E.  and  F.  N.  Spon,  London 
and  New  York. 
This  addition  to  the  continually  increasing  mass  of  literature  on  the  subject  of  food 
analysis  comes  to  us  with  two  special  claims  on  our  attention,  because  it  is  not  only  the 
first  actual  book  dealiDg  with  such  matters  that  has  been  written  by  an  American  Author, 
but  it  is  also  the  work  of  the  olEcial  chemii^tin  the  government  laboratory.  It  therefore 
would,  we  presume,  occupy  a  similar  standing  in  America  to  that  of  Mr.  BelFs  work 
in  thiJt  country.  After  a  short  introduction  on  the  general  subject  of  adulteration, 
and  the  defects  of  the  law  in  the  States  and  elsewhere,  we  are  given  a  table  of  the 
sopbisticatioiis  actually  existing  in  practice  at  the  present  time.  From  this  chapter  we 
gather  that  the  author's  views,  although  very  lenient  on  certain  points  (as  for  instance 
on  the  subject  of  oleomargarine),  are  yet  stronger  on  some  others  than  we  are  at  present 
ftoeofltomed  to  in  this  country.  What,  for  example,  would  the  advocates  of  the  *•  pur© 
beer  "  bills,  and  the  brewers,  respectively,  say  to  the  following  list  of  adulterants  of  our 
national  beverage  ? — "  artificial  glucose  and  bitters,  sodium  bicarbonate,  gait/'  The  book 
f^ommeQces  with  tea,  and  then  takes  up  coffee,  cocoa,  milk,  butter,  cheese,  fiour  and  bread, 
sugar,  honey,  confectionery,  beer,  wine,  liquors,  water,  vinegar,  pickles,  olive  oil,  mustard, 
pepper,  apices,  and  a  few  miscellaneouB  matters.  There  is  nothing  novel  about  the 
procefises,  and,  indeed,  the  author  distinctly  states  in  his  pi'eface  that  "  many  of  the  methods 
of  examination  given  are  quoted  in  a  condensed  form  from  the  more  extensive  works  on 
food-analysia."  So  far  as  we  have  seen,  this  remark  might  with  justice  be  amended,  as 
they  say  in  parliament,  by  omitting  the  word  ^*  many  '*  and  substituting  the  words 
"nearly  all."  The  whole  diction  of  the  work  is  however  short,  and  to  the  point 
•ad  there  is  a  commendable  absence  of  mere  padding.  The  processes  are  clearly  ex* 
preased  with  quite  sufficient  detail,  and  here  and  there  the  author  shows  great  facUity  of 
explanation  in  a  few  words.  This  is  especially  noticeable  in  the  short  and  lucid  explana- 
tion of  the  nature  of  polari^d  light  given  as  an  introduction  to  the  use  of  the  polarieeope. 
It  ia  in  the  illostrations  that  the  book  makes  its  great  bid  for  popularity,  and  her©  it 
must  be  admitted  that  nothing  Hke  it  has  as  yet  appeared.     They  are  chiefly  microphoto- 
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graphs  and  are  beauUfiiliy  reproduced^  the  pictures  of  some  of  the  starches  under  polarised 
light  being  eepecially  interesting* 

There  is  also  a  oommendaMy  complete  bibliography  at  the  end  of  the  book,  and  a 
full  digest  of  the  laws  against  adulteration.  Like  most  of  the  higher  priced  American 
books,  the  printing,  paper  and  general  get  up  are  all  excellent,  and  we  have  no  doubt 
that  th©  work  will  command  a  good  market.  There  are  several  tables  of  analyst  of 
standard  samples  resulting  from  the  authored  own  work,  those  under  "tea'*  being  specially 
full  and  instructive*  The  following  list  of  so-called  "  standards  "  compiled  from  the  book 
will  be  interesting  to  analysts,  as  showing  how  nearly  the  yiews  held  in  America  approach 
to  our  own  in  many  cases. 

I           r  Soluble  ash  not  under  40  per  cent,  of  the  whole  ash. 
Tea*  ^  Insoluble  leaf  not  over  60  per  cent. 
1^ Total  ash  not  under  4*5  per  cent,  and  not  over  7  per  cent. 
Oo0ee. — Density  of  10  per  cent.,  infusion  and  following  formula :  C  = -'^— ? 
Milk*^ — 12  per  cent,  milk  soHds  and  3  per  cent*  of  fat. 
r  Koettstorf er'fl  method — 1  grm.  butter  takes  221  m»  grms.  KOIL 
Butterx  Hehner's  method^ — 87*5  per  cent,  insoluble  acids. 
i  Beichert's  method — 2*5  grms.  take  13  c.c.  decinormal  KOH, 
Alum  in  bread, ^Deduct  0  013  from  the  weight  of  the  precipitate  found* 
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Uaitual  for  the  Physiolocioal  Laboratory.  By  YtNCENT  Dormer  Harris,  M,D,  Loni 
F.R*C,P,,  and    D'AacY    Power,    M.A.,    M.B.,    Oxon,  F.K.C*S*     Fourth    edil 
with  illustrations*     London  :  BaiMiei^,  Tindall  and  Cox* 

When  this  book  was  first  published,  we  had  occasion  to  welcome  it  as  a  most  d< 
addition  to  medical  educational  literature,  and  we  then  predicted  a  prosperous   futus^ 
and   many  irmk  editions.     Events  have  justified  this  forecast,  and  we  now  have  the 
fourth  addition  before  us.     The  authors  have  wisely  seen  the  necessity  of  not  standing 
still,  and  the  present  book  comes  forward  with  a  considei-able  increase  of  matter   of  at 
once  the  most  modern  and  most  useful  type.     In  that  paH  of  the  work  in  which  wev 
chemists,  are  specially  interested,  namely,  the  portion  devoted  to  physiological  chemistry, 
the  improvement  is   exceedingly  noticeable,  the  information   given   being   uniformly  i 
accordance  with  the  latest  views,  and  we  should   say  that  any  mediral   student  honestly 
reading  it  up  could  not  fail  to  get  all  he  wants  for  his  examinations*     The  great  feature 
of  the   book  is  its  purely  practical  character,  the  student  being  taught  entirely  by  ex- 
periments, first  yi  histology,  with  the  microscope,  then  in  physiological  chemistry,  with 
his  tubee  and  reagents,  and  finally  he  is  teiken  into  practical  physiology  and  trained  in  thej 
use  of  all   the  modem  instruments,  such   as  the  sphygmograph,  the  cardiograph,  thaH 
ophthalmoscope,  the  laryngoscope  etc*     Although  there  is  scarcely  an  unnecessary  word     ' 
to  be  found  in  its  pages,  it  is  yet  by  no  means  a  mere  cram  book  and,  in  our  opinion, 
the  authors  deserve  the  gratitude  of  all  students  for  the  interesting  way  in  whidi  a 
subject,  generally  dreaded  by  them  as  complicated  and  difficult,  is  so  fuOy  placed   before 
their  mind.s.     The  publishers  have  also  done  their  part  of  the  work  well,  both  paper  and 
type  being  excellent,  whUe  the  unusually  strong  binding  supplied  wUl  enable  the  book 
to  stand  the  wear  and  tear  of  the  laboratory. 
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A  Short  Manual  of  Analytical  C hem istey  ;  Qitalitative  ani>  Quantitative,  Ikoroanio 

AKD  Oegaxic.     By  John    Mitter,  Ph.D.,  M,A.,  F.R.&5.E.,  F.I.C.  etc.     London: 

B&ilHere,  Tindall  and  Cox,  and  Simpkin  and  Marshall.  Pbikdelphift,  P.  Blaldfiton 

Son  and  Co.  Third  Edition,  illustrated. 

It  would  be  manifestly  impossible  to  criticise  thia  book  in  the  Analyst,  because  the  critic 

woald  always  be  suspected  of  favouring  a  work  by  the  editor  of  the  journal  for  which  he 

is  employed.     It  is  therefore  only  permissible  to  give  the  headings  of  the  chapters,  which 

will  convey  some  idea  of  the  scope  of  the  book* 

pATt  I.     Qualitative  analysis. 


Chap. 


I. 

II. 

III. 

IV. 

V. 


Part  II, 


The  processes  employed  hy  practical  chemists 

Detection  and  separation  of  metals. 

Detection  and  separation  of  acids  (inorganic  and  organic). 

Detection  of  unknown  salts,  simple  and  complex. 

Detection  of  alkaloids  and  of  poisons  in  mixtures. 
Quantitative  analysis. 

Volumetric  analysis,  use  of  the  nitrometer  and  colorimetric  analysis. 

Gravimetric  analysis  of  metals,  acids,  etc. 

Ultimate  organic  analysis. 

Weighing  and  measuring,  specific  gravity  and  vapour  density. 

Analysis  of  water,  air  and  food. 

Analysis  of  drugs,  urine  and  urinary  calculi. 

Analysis  of  gases,  polaiisation,  spectrum  analysis  and  melting  points* 
The  moderate  price  of  the  work  (6g.  6d.)  brings  it  within  the  reach  of  all  students. 
Several  of  the  coui-ses  are  original^  and  only  to  be  found  in  this  book,  being  the  outcome 
of  the  author's  twenty  years  experience  in  the  teaching  of  practical  chemistry. 


Chap.  VI 
n     VII. 

H  VIH. 
„  IX, 
„  X. 
„  XL 
,.    XIL 
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The  Animal  Alkaloids  :  Cadvbric  and  Vital,  Ptomaines  and  Lbucomainks,  Chemi- 
cally, Physiologically  and  Patholo<jically  Considered,  in  Relation  to 
Scientific  Medicine.  By  A,  M.  BrtowN,  M,D.  With  an  Introduction  by  Professor 
Armand  Gauttier.  London  :  Bailliere,  Tindall  and  Cox. 
It  was  a  happy  thought  on  the  part  of  Dr.  Brown  to  collect  in  one  volume  all  the 
Ki^ittered  facts  and  researches  on  this  subject,  and  were  the  work  only  equal  to  the  con- 
ception all  would  be  well.  We  do  not  for  a  moment  pretend  to  judge  of  the  medical 
part  of  the  book,  nor  do  we  wish  to  enter  into  any  discussion  on  the  merits  or 
demerits  of  the  author's  theory  of  the  causation  of  disease,  although,  as  chemists,  our 
iofltincts  would  naturaUy  lie  in  the  direction  of  the  views  supported  in  this  work. 
What  lies  strictly  within  oui*  province  is  the  chemical  part  of  the  book,  and,  as 
will  be  seen  from  the  remarks  that  follow,  we  fear  we  cannot  speak  of  it  so  favourably 
as  we  could  wish.  Every  one  admits  the  eminence  of  Professor  Oautier,  but,  as  his  own 
nation  say,  ioujours  perdrlx  is  apt  to  induce  a  feeling  of  weariness.  One  rises  from  the 
penifial  of  the  book  with  too  much  of  the  feeling  that  there  is  but  one  Gautier  and  thai 
Brown  is  his  prophet.  When  a  man  presumes  to  write  a  purely  chemical  section  in  a 
book  he  should  first  be  sure  that  he  has  mastered  the  nomenclature  of  the  science, 
Notbing  is  more  irritating  than  to  meet  with  the  same  substance  under  two  difierent 
naooes  in  the  very  same  page,  and  in  this  book  we  continually  find  such  an  occurrenoe* 
The  author  speaks  within  six  lines  of  a  **  platinichloride  "  and  of  a  **  chloroplatinate," 
meaning  always  the  same  body*  He  continually  talks  of  sulphura^^^i  hydrogen,  but  still 
be  flomertiined  deigns  to  drop  into  the  humble  sulphuraffed^  hydrogen.  Again,  what  do 
our  readers  think  of  this  specimen  of  nomenclature,  and  of  a  nicely  conceived  equation  i — 
••heat  gpHts  up  choline  into  glycoie  and  trimethylamine,  C,  H  ,  N0  =  C,  H  Oj^H-CRN, 
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Here  is  also  a  beautifully  lucid  sentence  : — **  Its  atdehydic  oonsiitation  explmns,  as  Pro* 
feSBor  Gautier  has  shown,  that  it  reduces  the  melange  of  ferricyanide,  ferro  chloride*'' 
We  are  sorry  to  show  our  ignorance,  but  we  must  confess  that  we  have  yet  to  learn 
what  hydrate  of  trimethylhydroxethylc7im«?-ammonium  is.  One  more  specimen,  and  we 
have  done.  After  directing  us  to  alkcdwe  an  acid  liquid  with  chalk,  the  process  prooeeda 
thus : — '*  In  order  to  neutralise  the  liquor  of  distillation  it  is  evaporated  nearly  to  dryness, 
and  the  ammonia  sulphate  removed,  treating  the  remaining  mother-liquor  with  pure 
concentrated  alcohol ;  this  dissolves  the  alkaloid  sulphate,  and  leaves  the  ammoniacal 
sulphate/'  For  real  perspicuity  this  can,  we  think,  hardly  be  surpassed.  In  a  wc 
the  whole  chemical  part  of  the  book  constitutes  a  grand  moral  lesson  on  the  subject 
the  cobbler  and  his  last*  Let  Br.  Brown  get  a  friend  who  is  a6cienti£c  chemist  to  rei 
this  chapter  in  his  next  edition,  and  then  he  will  have  produced  a  really  intereatisi 
work. 


Exercises  ijt  Quantitative  Analtsij),  with  a  Short  Treatise  on  Gas  Ajvaltsis*  By 
W.  DiTTMAE,  LLD*  (Edin.),  F.R,S.,  F,R*S,E*  Glasgow :  William  Hodge  and 
Co. 

As  might  be  expected  from  the  high  position  of  the  author  as  a  practical   chemist  and 
teacher,  this  work  is  an  excellent  one  for  advanced  students.     It  would,  in  our  opinion- 
be  specially  suitable  for  men  preparing  to  undertake  commercial  work,  and  for  examina 
tions  of  the  Institute  of  Chemistry.     In  the  preface  the  author  calls  attention   to 
section  on  the  analysis  of  gases,  and  he  is  well  justified  in  doing  so,  because  this  portio 
of  the  book  is  specially  lucid  and  complete.     The  author  states  that  he  believes  there 
no  work  dealing  comprehensively  with  thi-i   subject   except  the  well-known   treatise 
Bunsen,  but  here  he  hag  evidently  overlooked  Mr.  Sutton's  book  on  volumetric  analyst! 
which  also  contains  a  large  and  well-written  section  devoted  to  the  analysia  of 
The  work  commences  with  a  minute  desenption  of  manipulative  details,  and  the  autho 
apologises  for  goiog  so  deeply  into  this  groundwork.     He  confesses  that»  had   he 
criticising  his  own  book  some  ten  years  ago,  he  would  have  objected  to  such   detail,   \mH 
he  says  that  his  experience  in  teaching  has  taught  him  differently.     On  this  subject  Df 
Dittmar's  words  are  worth  quoting,  he  saya  :— 

"  The  tecbDicaliii(35  of  quantitative  analysis  are  the  very  things  which  the  student  is  not  likely  I 
find  out  by  himself.  He  bad  better  be  clHIlerl  into  dcing  thern  correctly.  What  is  the  good,  for  instaine 
of  letting  hira  epoil  ft  series  of  ammonin  determiuationa  by  mismiin aging  biJ*  cbloro-platinate  predp 
tales  '/  It  surely  is  better  to  show  bim  quite  directly  what  be  has  to  do,  and  if  it  i».  why  sUou"  * 
the  book  tell  him,  and  thus  save  the  time  of  the  teacher  7  No  fear  of  any  talented  student  \ 
spoiled  by  a  course  of  judicious  driUiu^.  It  is  jast  he  that  must  be  made  alive  to  the  fact  ih 
amount  of  Bcientific  knowledge  will  enable  a  nian  to  get  throagh  a  quantitative  aniily^id  suce©s*f«Ml 
unless  he  has  the  *'  canning  "  as  well  as  the  knowing,  and  unless  he  aitends  to  all  those  little  practicailr 
detailfi  which  to  him  at  lirst  sight  may  appear  to  be  irrelevant.  Cheerful  and  conscientious  devotkij 
to  all  the  protracted  drudgery  that  may  be  involvm^  in  ones  duty  is  certainly  a  lessnn  worth  learning 
and  it  is  one  of  the  educational  functions  of  quantitative  analysis  t*)  inculcate  the  lesson,  '  ' 
the  talented  student's  weaker  brother  ?    Why,  he  mu^t  be  drilled,  or  elne  he  may  learn  notVi  i 

"  Of  course,  here,  as  everywhere,  we  must  beTi^Tire  of  eirreniei^,  and  take  care  not  to  di^.a 
student  's^ith  his  work-     It  is  as  well,  even  at  the  earlier  stages,  to  occiisionally  break  the  monot 
analytical  work  by  the  interpolation  of  an  exercise  in  preparative  chemistry.     With  Btudent«  wh<l1 
alreody  been  **  broken  in/'  a  capital  plan  is  to  give  them  unnamed  substances  and  let  them  ^^m4 
exerci»e  or  set  of  exercises  that  they  ar^*  meant  to  work,  taking  care  not  to  give  thern  any  help  ex^^p 
where  it  may  become  necessary  to  present  sheer  waste  of  time." 

All  these  remarks  are  exceedingly  good  and  to  the  point,  but  we  must  be  ©ictj 
in  Baying  that  if  hooka  were  to  be  made  so  full  of  elaborated  detiuls  ae  to  be  practically 
Belf-teaching,  there  would  then  be  no  use  for  teachers  of  practical  chemistry.     Our  vieK 
la  that  a  bcx>k  should  lay  down  the  prindples  of  the   methode^  and   that  the  pract 


THE  ANALYST. 


215 


^■er  should  personally  fill  in  the  minute  details^  and  duly  impress  on  Km  students  the 
Bbeity  of  rigorous  attention  to  such  matters.  It  must  not,  however,  be  supposed  that 
dcatise  we  disagree  with  over  detail  in  a  practical  book,  we  in  any  way  depreciate  the 
alne  of  the  work  before  us,  because  we  think  that  the  author  has  been  needlessly  senai- 
ve  in  defending  himself  from  possible  attack,  and  that  the  book  does  not  show  so  very 
:rongly  in  this  respect  when  one  comes  to  read  it»  as  would  he  expected  from  the  preface. 
n  conclusion,  we  have  only  to  express  our  conviction,  from  a  most  careful  perusal,  that 
ids  is  an  excellent  book^  and  that  a  student  who  has  worked  through  it  will  be  turned  . 
at  a  good  practical  analyst,  capable  of  facing  real  commercial  work,  as  distinguished  from] 
lere  college  laboratory  training.  i 

>New  Religio  Mbdici  :  Ciuiters  on  Pe£-sent  Day  Subjects.  By  Fjibdeiuck 
EoBiNsox,  M.D. 
is  a  book  quite  outside  of  our  scope,  and  we  must  leave  the  handling  of  it  to  the 
dismals  dealing  with  religious  and  literary  matters.  It  is  chiefly  a  plea,  on  medical  and 
tber  grounds,  for  a  revisal  and  abbreviation  of  the  present  services  of  the  Church  of 
•DgUnd.  I 

BM  Stitbent's  Haio}book  of  Chemistry,  with  Tables  and  Chebtical  Calculations, 
By  H.  Leicester  Greville,  F.I.C,  F.C.S,  Second  Edition.  Edinburgh :  E.  and 
8.  Livingstone, 
ks  new  edition  of  Mr.  Greville'a  book  comes  before  us  with  increased  matter,  but  the 
xe  hASy  if  anything,  been  reduced  by  adopting  a  smaller  tj-pe.  It  is  a  small  book  of 
^S  pages,  about  the  size  of  **  Eoscoe,"  but  containing  a  good  deal  more  detail,  especially 
I  the  chemical  theory  part,  and  also  ha\'ing  analytical  tables.  We  do  not  view  the 
ktter  as  an  unmixed  advantage,  because  we  think  that  it  is  always  more  convenient  for 
le  student  to  have  separate  books  for  theoretical  study  at  home  and  for  practical  work 
I  the  laboratory.  Every  one  of  the  numerous  small  books  on  chemistry  with  which 
le  market  is  deluded  must  be  supposed  to  have  some  distinctive  feature,  and  the  strong 
oint  of  this  one  is  in  giving  full  explanations  and  examples  of  calculations  and  of  arranging 
le  |vreparation  and  characters  of  the  various  groups  of  bodies  in  tabular  form,  so  as  to  be 
nulily  assimilable*  Seeing  that  it  is  a  second  edition  the  author  might  have  been  a 
ttle  more  careful  al:>out  the  revision  of  the  text.  For  example,  on  page  25  we  are  told 
lAt  the  weight  of  a  litre  of  H  is  11*19  litres,  but  all  the  calculations  which  follow  are 
lade  on  11*16.  Again,  on  page  35  we  find  this  equation  :  — Hj  80^  +  Zn  =  SO^  +  H^ — ^an 
nrkward  misprint.  Worse  than  this  is  an  equation  on  page  200,  showing  copper  dis- 
Bg  in  hydrochlonc  acid  with  evolution  of  hydrogen.  It  is  a  pity  that  an  otherwise 
well -conceived  book  should  Vjo  thus  occasionally  disfigured. 

HONTHLY  EEOOHD  OF  ANALYTICAL  EESEARCHES  INTO  FOOD. 
Estimation  op  Protein  in  Milk.  R  Palm.  Zeitschr  f.  Anal.  Chemie  H  3,— The 
l^efers  the  process  of  Millon  and  Commaille  when  slightly  modified*  This 
\  cowdsts  in  adding  a  solution  of  mercuric  nitrate,  which  throws  down  a  compound 
r  protein  and  mercuric  oxide.  As  precipitation  proceeds,  nitric  acid  is  gradually  J 
ber&ted  and  partly  redissolves  the  compound.  The  author  therefore  advises  to,  from 
toe  to  time,  neutralise  the  liquid  with  weak  potash  ley,  when  the  precipitation  will  be 
»mplete.  A  slight  exceas  of  potash  is  not  hurtful,  but  rather  beneficial,  as  one  m%j  j 
Wtx  he  certain,  only  mercuric  oxide  precipitates,  and  not  a  ba«ic  nitrate.  An  excess  of 
lercuric  oxide  wHl  be  in  the  precipitate,  but  this  is  of  no  consequence  whc 
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the  following  plan  is  adhered  to.  The  precipitate  is  collected  on  a  weighed  filter  and 
thoroughly  washed  with  alcohol,  dried  at  lOlT^  C.  and  weighed.  The  filter  plus 
contents  is  then  treated  with  aqua  regia^  and  from  this  solution  the  mercury  is  thrown 
down  as  flnlphide,  which  is  weighed  and  calculated  to  oxide.  This  deducted  from  the 
first  weight  gives  the  amount  of  protein.  Or  the  moist  precipitate  of  protein  plus 
mercuric  oxide  is  digested  with  haric  hydrate^  which  dissolves  out  the  protein.  The 
filtrate  is  cautiously  neutralised  with  dilute  sulphuric  acid  to  remove  barium,  and  after 
filtering  it  is  evaporated  to  dryness  and  the  protein  weighed. 

Another  method  is  based  on  the  property  of  tannic  acid,  of  forming  an  insoluble 
compound  with  protein,  even  in  very  weak  solutions  (1 — 100,000),  but  there  was  no 
proper  method  to  separate  the  tannic  acid  from  the  pi^ecipitate.  Alcohol  has  been  tried^ 
and  it  certainly  completely  extracts  the  tannin,  but  a  considerable  amount  of  pTotein 
also  passes  into  solution.  If,  however,  instead  of  alcohol,  anhydrous  ether  is  used,  the 
last  trace  of  tannin  is  removed  without  the  least  loss  of  protein.  The  only  condition  is 
the  absolute  dryness  of  the  pi*ecipitate.  The  ether  must  on  no  account  contain  wat«r, 
though  a  little  alcohol  does  not  hurt ;  in  fact,  we  may  conveniently  use  a  mixture  of 
three  parts  of  ether  and  one  part  of  absolute  alcohol.  The  precipitat>e  may  aJso  be 
heated  to  55^  C.  with  excess  of  solution  of  plumbic  acetate.  Plumbic  tannate  is  formed 
and  the  protein  passes  in  solution.  A  current  of  H^S  is  now  passed  to  remove  tha 
lead  and  the  filtrate  is  evaporated  to  dryness.  The  protein  thus  liberated  is  dried  at 
100?  C.  and  weighed.  L,  db  K, 
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MONTHLY  BECORD  OF  ANALYTICAL  RESEARCHES  INTO  PRUOa 
REAmoNS  OF  Kairine,  ANTiPYRiTiB  AND  Antifebrin.  KoHTtf.  Jour.  d'Abftce- 
A'amW,  with  a  drop  of  ferric  chloride  in  a  weak  at[ueous  solution,  instantly  assumes  % 
violet  colour,  that  rapidly  pai^ses  to  'brown.  An  excess  of  feiTic  chloride  to  a  s1 
solution  of  kairine  produces  an  almost  black  precipitate.  Bichromate  of  potassium 
neutral  solution,  gives  an  intense  coloration  and  separates  a  violet  pigment  on  stam 
which,  dissolved  in  alcohol,  forms  a  black  solution*  An(ip*/rimt  in  weak  solution,  f< 
a  rose  colour  with  ferric  chloride  that  is  visible  in  a  1  to  100,000  solution.  With 
nitrous  acid  added  to  a  dilute  solution  a  blue-green  colour  is  produced,  while  in  the  cod- 
centrated  solution,  green  crystals  are  deposited,  Anti/ehrin^  with  the  reagents  pre viooab^ 
mentioned,  undergoes  no  change,  but  boiled  with  potassium  hydrate,  evidence  of  tl^| 
existence  of  aniline  is  obtained  and,  after  di^tillalioti,  potassium  acetate  may  be  found  ill 
the  retort.  In  the  Apoth.  Zeitung  the  following  test  is  given  for  antefebrin  :  Boil  a  few 
centigrammes  of  antifebrin  with  1  c.c.  of  officinal  solution  of  potassium  hydrate,  &nd 
hold  suspended  in  the  tube  a  glass  rod  which  has  been  dipped  in  a  solution  of  chlorinated 
lime  ;  the  drop  of  solution  suspended  on  the  end  of  the  rod  will  acquire  an  amber  colon 
which,  on  continuing  the  ebullition,  passes  little  by  little  to  violet.  This  violet  colorati 
results  from  aniline,  which  is  produced  from  the  antifebrin  by  the  boiling  caustic  pota^l 
It  may  be  well  to  further  note  that  if  the  test  is  made  directly  with  aniline  the  violi 
coloration  of  the  drop  appears  at  once,  without  the  primary  change  to  amber  ooIouTi  9$ 
in  the  case  of  antifebiin.  J.  W.  E,  {Am*  Jimm*  Pluirm.)  i 
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K    RECORD    OF    GENERAL    RESEARCHES    IN    ANALYTICAL 
■  CHEMISTRY. 

M^UQD    FOR     THE    YOLUMETRIC     ESTIMATION     OP     XJrEA,         Br,  G.  CaKFABI. 

Chim.,  1887,  page  156. — This  method  is  based  upon  the  decomposiDg  action 

Ktroufi  acid  upon  urea,  to  form  caibonic  anhydiiiie,  nitrogen  gas,  and  water* 
I  of  about  200  c,c.  capacity,  place  20  cc,  of  a  10  per  cent*  solution  of 
sium,  then  2  c.c.  of  the  urine,  or  of  the  liquid  containing  the  urea,  and 
^f  a  5  per  cent,  solution  of  sulphuric  acid  (or  1  c,c.  of  the  diluted  sulphuric 
^M,  S.  P.,  1880).  After  the  addition  of  the  acid  through  the  safety  tube, 
to  evolved  gases  through  the  other  tube  alongside,  descending  into  a  flask  con- 
iO  c.c.  of  lime-water.  Warm  very  slightly  the  urea-containing  flask,  so  that 
on  takee  at  least  0teen  minutes  time.  When  the  connecting-tube  becomes 
m  hot  aqueous  vapour,  the  operation  is  at  an  end^  acd  the  lime  solution  should 
ri  at  once.  Now  measure  10  c.c.  of  this  liquid,  turbid  with  its  suspended  cal- 
onate  and  colour  rose- violet,  with  a  drop  of  an  alcoholic  solution  of  phenol* 
»  and,  first,  determine  the  number  of  c.c.  of  a  solution  of  oxalic  acid,  containing 
k  to  the  litre,  that  are  needed  to  neutralise  the  10  c.c  of  the  liquid.  Then 
the  volume  of  the  oxalic  acid  solution  used  by  0*0105  and  subtract  the  product 
number  0*15  ;  the  difference  indicates  the  amount  of  urea  contained  in  the 
trine,  or  the  uroa-containing  liquid  examined.  Pavesi  and  Rotondi  have  found 
.  of  lime-water  is  neutralised  by  0*00241  grm*  of  tartaric  add;  therefore  every 
ins  0'001273  grm.  of  CaO,  and  110  c.c.  of  lime-water  should  then  contaiiaJ 
i  CaO,  corresponding  to  0'15  grm.  of  urea.  The  chemical  reactions  of  this  new^ 
fe  as  follows,  first : — 

»C0(NH5)j + 2  HNOa  -  3  H^O + 4  N + CO,,  J 

Urea,  60  94  54         5G     44  M 

indly :—  ^ 

Ca0-fC0^«CaCO,  M 

56      44  lOO  I 

r  Binoe  44  grms,  of  COj  are  equivalent  to,  or  neotralise,  56  grms.  Ca0>  then 
of  CaO  are  equivalent  to  60  grms.  of  C0(NH^)a,  for  60  grms*  of  C0(NHj)5 
frms  of  COjj  (as  seen  in  the  first  equation) ;  and  if  56  grms.  of  CaO  equal  or 
I  60  grms.  of  C0{NHj)2,  then  0*14003  grm.  of  CaO  (the  amount  contained  in 
?»c,  of  lime-water  employed)  equals  015  grni,  of  urea,  thus  : —  - 

56     :     60     :  :     014003     :     0-15.  ^ 

n  if  you  employ  110  c.c.  of  lime-water,  and  if,  after  the  operation,  you  subtract 
number  0'15,  the  quantity  of  urea  corretipon^ling  to  the  lime  not  precipitated 
a  the  110  C.C.  of  lime-water,  you  will  have  the  quantity  of  urea  corresponding 
tne  precipitated.  In  order  to  know  the  quantity  of  urea  corresponding  to 
not  precipitated  (which  remains  in  solution),  take  from  the  product,  that  one 
of  oxalic  acid  neutralises  one  molecule  of  CaU,  and  this  corresponds 
Dj,  to  one  molecule  of  urea.  Then,  if  1000  c.c.  of  the  above  oxaUc  acid 
i»rrespondj)  to  1-5  grm.  of  urea,  1  c.c*  corresponds  to  0*0015  grm.  of  urea. 
I  amltiply  the  number   of  the   c.c.   of  the   solution  of   oxalic  acid  used  (to 
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.neutralise  the  10  c.c.)  by  0*0015,  which  equals,  equivalently,  the  quantity  of  urea 
in  1  C.C.,  or,  which  is  the  same  thing,  multiply  that  number  by  0*0165  for  11  times 
the  proportion  (this  will  give  the  urea  corresponding  to  the  lime  left  in  solution),  and  sub- 
tract this  quantity  of  urea  from  0*15  (urea  corresponding  to  the  lime  contained  in  110 
C.C.  of  lime-water) ;  the  difference  represents  the  urea  corresponding  to  the  lime  precipi- 
tated and  contained  in  the  liquid  analysed. 

Kesults  of  a  number  of  determinations  are  given,  first,  upon  a  solution  of  urea,  25 
to  1000,  and  then  upon  urine,  in  comparison  with  the  well-known  process  of  Liebig ;  the 
latter  results  are  as  follows : — 

Urea  in  1  litre, 
(Liebig.) 

20-20  grms. 

22-90      „ 

21-55      „ 

17-35      „ 

These  results,  according  to  the  author,  demonstrate  that  this  nitrous  add  method 
conduces  to  the  best  results  obtainable.  But,  in  order  to  secure  absolutely  accurate 
results,  it  is  necessary  that  the  heating  of  the  flask  be  slow,  in  orderto  avoid,  especially, 
the  raising  of  the  vapour  of  nitric  acid  that  could  be  formed  by  the  decomposition  with 
the  sulphuric  acid,  from  the  potassium  nitrate,  always  present  in  the  commercial  nitrite. 

In  the  rule  previously  given,  there  are  directed  110  c.c.  of  lime-water  rather  than 
100,  in  order  to  facilitate  analytical  calculations.  110  c.c.  of  lime-water  contains 
0-14003  grm.  of  CaO,  that  corresponds  to  0-15  of  urea;  this  number  is  easy  to  re- 
member,  while  the  same  cannot  be  said  for  the  number  0-1363  (urea)  corresponding  to 
the  lime  (1-1272)  contained  in  100  c.c.  of  lime-water. 

In  conclusion,  the  subjoined  equivalent  table  is  given,  in  which  is  stated  the  quantity 
of  urea  contained  in  a  litre  of  any  possible  sample  to  be  examined,  indicated  by  the 
number  of  cubic  centimetres  of  the  oxalic  acid  solution  used  to  neutralise  10  c.c.  of  the 
lime-water. 


Ine  used. 

Oxalic  Acid  used  for 

Urea  in  1  litre, 

10  c.c.  of  Lime-water. 

(Campari.) 

2  c.c. 

6-6    c.c. 

20-55  grms. 

2    „ 

6-3     „ 

2305      „ 

2    „ 

6-45  „ 

21-80      „ 

2    „ 

6-95  „ 

17-70      „ 

It 

i 

il 

t3 

1« 

.2  - 

h 

ii 

^1 
11 

ii 

40 

42-00 

5-0 

33-75 

6-0 

25-50 

70 

17-25 

8-0 

9-00 

4-1 

4100 

51 

32-95 

6-1 

24-70 

7-1 

16-45 

8-1 

8-20 

4-2 

40-35 

5-2 

32-10 

6-2 

23-85 

7-2 

15-60 

8-2 

7-35 

4-3 

39-55 

5-3 

31-30 

6-3 

23-05 

7-3 

14-80 

8-3 

6-55 

4-4 

38-70 

5-4 

30-45 

6-4 

22-20 

7-4 

13-95 

8-4 

5-70 

4-5 

37-90 

5-5 

29-65 

6-5 

21-40 

7-5 

1315 

8-5 

4-90 

4-6 

37-05 

5-6 

28-80 

6-6 

20-55 

7-6 

12-30 

8-6 

4-05 

4-7 

36-25 

5-7 

28-00 

6-7 

19-75 

7-7 

11-50 

8-7 

3-25 

4-8 

35-40 

5-8 

27-15 

6-8 

18-90 

7-8 

10-65 

8-8 

2-40 

4-9 

34-60 

5-9 

26-35 

6-9 

18-10 

7-9 

9-85 

J.  W.  E. 

(Am.  Joum.  Pharm,) 
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Ox  SoAJ*  ANALYSIS,  F.  M.  Horn,  Zeitschr.  f.  d.  Chem.  Ind,  H.  16. — The  usual 
plan  of  t€6ting  soap  for  sodmm  chloride,  Ridphate  or  carbonate,  by  ^rst  dissolving  the 
soap  in  alcohol  and  analysing  the  residuep  does  not  give  correct  results,  &3  the  salts  are 
far  from  being  insoluble  in  commercial  alcohoL  ThiB  is  caused  by  the  alcohol  containing 
water,  and  matters  are  made  still  worse  if  the  soap  contains  (as  if  often  does)  from  20  to 
60  per  cent,  of  moisture.  The  author  therefore  proposes  to  estimate  salt  by  dissolving 
the  aoap  in  water  and  adding  suihcient  dilute  nitric  acid  to  completely  separate  the  fatty 
mnd  resioous  acids.  The  chlorine  is  thou  estimated  in  the  titrate  by  nitrate  of  silver. 
To  estimate  any  sodium  (or  potassium)  carbonate,  the  soap  is  first  dried  at  20— 40**  C, 
afterwards  at  1 10 — 120'^  C.  The  dried  mass  is  then  exhausted  with  absolute  alcohol  and 
tbe  residne  dissolved  in  water  and  titrated.  The  author  thinks  it  still  better  to  make  a 
direct  estimation  of  COj  in  the  original  soap.  Sulphates  are  estimated  in  a  portion  of 
tlie  insoluble  matter,  or  may  be  taken  in  the  ash.  L«  be  K.      h 

AXBUMEN    15    UillNB,    ITS   VARIOUa    FoUMS   AND  THEIE   TeSTS,        Dll.     T.     QrAINGEII 

SrswABT.     Quart.  Comp.  Med.   Science. — ^The  forma  of    albumen  met   with   in    the 
Qfiiie  are : —  h 

(1).  Serum  Albunten^  a  substance  which,  according  to  Kammarsten,  constitutes  | 
i"516  per  cent,  of  the  blood  serum.  It  is  almost  constantly  present  in  urine  which  con- 
lalaa  any  variety  of  albumen.  Although  a  less  diifusible  body  than  serum  globulin,  it 
is  capable  of  passing  through  membrane.  (2).  Serum  Globulin  or  Paratjlohulin^  the  glo- 
bulin of  the  blood  serum,  of  which  it  constitutes  3*103  per  cent.  It  is  met  with  in 
almost  all  albuminous  urines,  its  pioportion  to  the  serum  albumen  varying  in  different 
instances,  (3).  Peptone^  a  product  of  gastric  and  pancreatic  digestion  of  albuminous  sub* 
Btanoes,  also  occurring  in  the  process  of  transformation  of  tissues  and  of  in^ammatory 
affitiions.  It  is  a  readily  didusible  substance,  occasionally  met  with  in  the  urine  in 
iMoeiation  with  or  apart  from  serum  albumen.  (4).  Propeptonc^  or  Parapeplone^  or 
ffeniialbfumoaet  a  substance  or  group  of  substances  intermediate  between  albumen  and 
peptone,  constituting  a  stage  or  stages  of  transformation  from  the  one  to  the  other.  It 
is  highly  diffusible,  and  is  occasionally  met  with  in  the  urine  under  conditions  correspon- 
ding to  those  under  which  peptone  occurs,  (5).  Add  Alhum$n^  or  Stfntonin^  one  of  the 
denied  proteids  obtained  by  the  action  of  acids  upon  albumen*  It  is  easily  produced  arti- 
ficially by  the  addition  of  acid  to  albuminous  urine,  but  may  occur  naturally  in  certain 
casaa.  (6),  Alkali  Albumen^  another  derived  proteid,  produced  by  the  action  of  alkalies  upon 
Albumen.  It  is  readily  produced  artificially,  but  is  al«o  found  natumlly  in  the  urine.  (7). 
IlaimfHflMn^  the  combination  of  hie  matin  and  globulin  naturally  existing  in  the  red^ 
oarpusclea  of  the  blood.  It  sometimes  appears  in  the  urine,  particularly  in  cases  o^| 
hjoomttma  and  hit^moglobinuria,  also  in  certain  septic  conditions,  and  after  inbalation  of 
arseojuretted  hydrogen,  transfusion  of  blood,  and  otherwise.  (8).  Fibrin,  a  proteid  sub- 
st&nct>  which  does  not  normally  exist  as  such  in  the  blood.  It  is  met  with  in  the  urine 
in  hsematuriAi  in  some  cases  of  chyluria,  and  in  certain  varieties  of  renal  casts.  (d)^| 
MMcif^  the  clnef  constituent  of  mucus,  is  a  derived  proteid  substance.  It  frequently^ 
beoomea  superadded  to  the  urine  after  secretion,  and  may  be  derived  from  any  part  of 
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the  urinftry  tract.  (10),  Lardacein,  Waxy  or  Amyloid  Material,  familiarly  known  as  a 
pathological  substance  within  the  body,  is  said  to  be  oocafiaionally  demonstrable  in  renal 
casts. 

Of  these  ten  varieties  the  last  four  are  of  little  practical  importance — ^mucin  alone 
being  indeed  worthy  of  special  comment,  and  that  mainly  because  of  the  difhcalties 
which  its  presence  raises  in  regard  to  the  reliability  of  certain  tests  for  serum  albumen. 

The  following  are  the  tests  for  the  albumenSi  put  in  tabular  form. 

Table  showing  Tests  for  thb  Chief  Fokms  of  Album ek. 


8SMUU 
AJJIUMK5. 

Skritm 

PjEPTOinS. 

PHOfKPTOirSS. 

Acid  Al- 

AtJLAU 

Heat, 

0 

Heat  with  nitric  \ 
acid,                  ( 

Heat  with  acetic  } 
acid.                  ) 

Opacity. 

Opacity, 

0 

0 

0 

Opocl^ 

Cold^  nitric  acid. 

Opacity. 

Opacity. 

0 

Opacity  dissolved 

by  heat. 
Opacity  diminish- 

Opacity. 

Opacity 

Metaphosphoric 

Opacity. 

Opacity. 

Opacity  diminish- 

0 

Opad^. 

acid. 

ed  Of  dissolved 
by  heat. 

ed  or  dissolved 
bv  heat. 

Acidulated  brine. 

Opacity. 

Opacity. 

Opaoitydiminish-| 
ed  or  disiiolved 
by  heat. 

Opacity  diminish- 
ed or  dissolved 
by  heat. 

Opacity. 

Oposit} 

Picric  acJd. 

Opacity. 

Opacity. 

Opctcity  dissolved 
by  heat. 

Opacity  dissolved 
by  heat.             | 

Opacity. 

Opwitf 

Potaaato-mercmric 

Opacity. 

Opacity. 

Opacity  disaolved 

Opacity  dissolved 

Opacity. 

Opocit}^ 

iodide. 

by  heat. 

by  heat. 

Potaaaium       ferro- 

Opacity. 

Opacity. 

0 

Opacity  dissolved 

Opacity. 

Opacity, 

cyanide. 

by  heat. 

Dilution  with  water. 

t> 

nught      1 

0 

0 

0 

0 

Magnesium  sulph. 

0 

Opacity. 

0 

0 

Opacity. 

Opaatf. 

KehUng'fl  solution- 

Browniish- 
red       or 
mau?e 

Rose     pink      or 
purple. 

Rose     pink      or 
purple. 

BanOcapli's  test. 

— 

^ 

Yellow  opacity. 

Yellow  opacity. 

W. 

H.  D. 

Tests  foe  a  pbw  Oxyantheaquinonbs.      E.  Noack.      Jakuiq'b  Akxale!?,  240. — 

Xanthopurpurme  is  easily  soluble  in  baryta  water  with  brownish -yellow  colour;  anthra^ 
crysone  is  not.     If  xanthopiirp urine  is  gently  heated  with  a  small  lump  of  caustic  |X»tasb 
and  a  few  drops  of  water,  it  passes  into  ptirpurine.     First  of  all,  it  forma  potassium  xanto* 
purpurine  of  a  yellowTsb-red   colour,  and  on  adding  water  we  get  an  alkaline  sotutioiiH 
of  purpurine  of  a  pure  red  colour.     If  the  xanthopiirpurine  is  absolutely  pure,  th^B 
strongly  diluted  alkaline  solution  soon  decolourises  by  the  combined  influence  of  air  and 
aunlight.     If  the  alkaline  solution  is  acidified,  purpurine  is  precipitated.     *01  grm. 
ahowii  the  reaction.     Of  tetraoxyanthraquinone  there  are  two  varieties.     The  first,  wli 
is    soluble   in  ben 7.0! e,  gives  the  following  reactions :    strong  8ulphui*ic  add  giTes 
brownish-yellow,  alkalies  an  emerald-green  colour.     These  colours  do  not  readily  change. 
The  second  variety  is  insoluble  in  benzole  and  gives  with  sulphuric  acid  a  violet^  and 
with  alkalies  an  emerald-green,  which  colours,  however,  soon  fade.     Pentaoxyanthro- 


*  and 
.  stil^ 
vhidfl 
res  aS 
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re  is  scarcely  soluble  in  benzole  and  dissolves  in  strong  alkalies  nvith  a  green^  in 
alkalies  with  a  brownkh-yellow  colour.  Dimethylanthi-acrysone  is  insoluble  in 
n£ole  and  dissolves  in  sulphuric  add  with  a  fuchsia  colour,  in  alkalies  and  ammonia 
th  a  reddish -yellow  colour.  Methylantliragallol,  from  0  toluylic  acid,  and  the  same 
^m  the  P  add»  ai-e  easily  soluble  in  alcohol,  whilst  rufigallic  acid  is  not.  Their  barium 
Its  are  insoluble.     Hot  ammonia  dissolves  with  a  blue,  alkalieB  with  a  violet  or  greeii| 

I  Sulphuric  add  gives  a  reil,  which  changes  into  green  by  nitric  acid*      L,  db  K. 
: 


CORRESPONDENCE. 
[The  Editor  u  mft  in  any  wajf  re^patmbh*  fivr  opimmut  e^pfrued  by  Hit  e<frrai^mtdMiM.J 
SOMERSET  HOITSE  AND  MILK  ANALYSIS. 
To  th^  Editor  of  the  Analyst. 

^     i,^-My  attention  has  been  called  to  a  communication  from  Mr.  Esteourt,  pub- 

iied  in  Tub  Analyst  for  Septeml>er,  with  respect  to  an  unusual  disparity  between  the 
spective  results,  obtained  by  him  and  in  this  department,  in  the  analysis  of  what  pur* 
nrtad  to  be  portions  of  the  same  sample  of  milk. 

Mr.  Estoourt  has  tried  hard  to  make  your  readers  believe  that  the  extraordinary 
fflarenoe  between  the  results  arose  from  the  alleged  unoertaLoty  of  the  amount  of  de- 
rmposition  which  takes  place  in  milk  which  has  been  kept  for  a  certain  period,  but  your 
ttiderB  will  probably  be  somewhat  surprised  to  hear  that,  Instead  of  establishing  a  case 
(Unst  the  practicability  of  making  a  reliable  analysis  of  a  sour  milk,  he  has  rather 
itempted  and,  in  my  opinion,  successfuUy,  to  prove  that  the  portion  of  the  mitk  sub- 
itted  to  us  for  analysis  had  either  been  seriously  tampered  with,  or  that  it  was  not  the 
jne  milk  as  that  analysed  by  him. 

The  referenoe  samples  of  milk  which  are  submitted  to  us  consist,  almost  invariably, 
:  the  third  portions  of  the  original  purchase  retained  by  the  inspector »  and  the  bottleSi  j 
hich  are  always  full,  or  nearly  so,  are  sealed  with  the  official  seal  of  the  local  authority* 
1  the  case  of  the  sample  in  question  the  seal  on  the  bottle  bore  the  letter  E,  in 
Id  EngHsh,  and  the  milk,  which  in  bulk  did  not  represent  more  than  a  third  of  the 
kpadty  of  the  bottle,  appeared  more  like  a  residue  than  the  portion  usually  retained  by 
le  inspector. 

In  this  case,  as  in  that  of  every  sample  of  milk  referred  to  us  by  the  justicee,  we 
9iermined  the  ash  and  chlorine,  and  the  proportions  of  those  constituents  alone,  which 
mid  not  be  affected  by  any  change  in  the  milk,  proved  beyond  question  that  the  sample 
■ansmitted  to  us  contained  at  least  40  per  cent*  of  added  water,  the  amount  which  we 
Ated  in  our  certificate.  Further,  so  far  from  the  sample  affording  proof  of  undue 
loomposition,  its  condition  showed  that  less  than  the  average  amount  of  decomposition 
id  occurred,  and,  moreover,  the  amount  of  fat  which  practically  remains  unchanged  in 
kept  milk,  also  supported  our  conclusion. 

I  give  the  results  of  our  analysts,  which  are  consistent  throughout,  and  which  in- 
)&testa.bly  establish  the  accuracy  of  our  conclusionB: — 

Non-fatty  solids  . .  . .      4*79  per  cent. 

^^^  Fat .,      1-47 

1^0  Ash *47 

"^^^  Chlorine  . .  '06        „ 

These  results  speak  for  themselvee  and  require  no  further  comment  from 
Mfi|  Sir,  yours  faithfully,  J,  Bell. 

The  Laboratory,  Somerset  House, 
UikOdolfir,  1S87. 


ANIMATED  HEA0ENT8. 
To  the  Editor  of  the  ANALYST. 

Sib, — Obserrmg  the  very  interesting  letters  from  American  and  EngUsh  souroos  OD  the  OM  of 
animals  as  lactometers  and  margarimeierB,  I  thought  well  to  write  joa  and  show  that  not  to  yout 
CO  an  try  aJone  dooB  tbe  tionoor  of  such  brilliant  researches  belongs  but  that  we  in  OennMij  are  not 
behind.  In  the  Pharm.  Centmlth,  1887,  p.  361,  yon  will  find  the  question  asked— "  Has  saccham  a 
sweet  taste  to  animals  ?"— and  the  answer  given  in  the  following  patagraph,  which  I  have  translaled, 

^  Has  saocharin  a  i^weet  taste  to  animals  ?  80  much  stir  has  been  made  about  salphanimo  bensoic 
acid,  that  the  following  will  be  important  to  our  readers.  II  a  only  partly-covered  basin  Is  filled  with 
solution  of  arsenii,  and  is  exposed,  it  is  soon  filled  with  many  corpsee  of  sinall  insecte,  and  also  of  ants. 
TDe  animals  mast  have  been  attracted  to  it  by  some  means  unknown  to  sdentists.  A  solntion  of 
sBccharin  when  exposed  is,  howevf^r,  not  visited  by  insects.  In  fact  they  seem  to  dislike  it.  Then,  a 
fly-paper,  covereti  one  side  with  syrupas  simplex^  and  the  other  ^Ith  solution  of  saccharin,  was  fre- 
quented by  anta,  who,  however,  only  tasted  the  true  syrup,  and  carefully  avoided  the  saccharia.** 

Look,  8ir,  at  the  splendid  teat  here  shadowed  forth  tor  syrups  nuMle  with  saccharin.  As  Harrij^ 
the  well  known  and  always-to-be-respected  O.A.,  so  eengibly  pointed  out  in  your  last  paper,  thefo 
would  be  some  difficulty  in  keeping  the  lactometric  cats  and  margarlmetric  mice  together.  But  this 
is  where  our  German  discovery  excels,  because  the  sacoharometric  ants  would  not  interfere  with  the 
other  instrnments.  The  only  precaution  necessary  in  employing  theiie  useful  insectb  would  be  for  th« 
analyst  to  tie  up  securely  the  tower  end  of  his  trouser  legs. — Yonrs,  etc.,  Ka&bthob,  A,S.8» 

[We  have  several  other  joculAr  letters  on  this  subject,  bnt  must  ask  our  correspondents  to  1 
their  non-insertion^  as  enough  fun  has  already  been  poked  at  the  matter.— Ed.  Akaltbt.] 


CAKB0LI8ED  PEAT, 
To  the  Bditor  of  ths  A1VALT8T, 

Dear  Sir, — In  commoni  no  doubt,  with  the  majority  of  your  readers,  I  was  very  much  ini 
in  the  communication  on  Commercial  Carbolic  Compoonde  in  your  last  number.  Bnt  my  oi>ject 
vrriUng  is  to  point  out  what  appears  to  me  to  be  a  serioas  objection  to  the  specification  proposed  for 
carbolic  powders  i  the  specification  describes  tbe  powder  as  "^having  for  !t«  base  any  ailloeous  or  otb«r 
inert  mineral  matter  with  which  the  acid  will  not  combine.**  The  word  mineral  In  the  above  practically 
excludes  peat. 

I  am  afraid  it  would  require  a  very  elastic  imagination  to  consider  peat  a  mineral. 

At  the  present  tiroes  when  so  much  carboDised  peat  is  used  in  tbe  London  districts,  and  with  itidi 
A  markedly  stiperior  effect,  as  shown  by  the  greatly  diminiBbed  number  of  cases  of  fever  in  thediitiioli 
using  it,  it  is  importaofc  that  it  be  not  excloded  through  the  adoption  of  a  form  of  tender  that  speditt 
mineral  bases  only. 

Of  the  inertness  of  peat  towards  carbolic  acid  there  can  be  no  question,  and  of  its  superiority  oftr 
silica  or  siliceona  residues  I  think  there  can  hardly  be  two  opinions. 

Carbolised  peat  is  very  largdy  manufacttured  now  from  compact  brown  peat^  free  from  npchaagtd 
vegetable  fibre,  perfectly  stable,  and  very  active  as  an  absorbent. 

I  should  suggest  that  the  word  "  mineral "  be  struck  out  of  the  proposed  specification.— I  am,  d«ii 
Sir,  Yours  very  truly,  J.  Wrst  Knight,  F.I.C,  •ic. 

The  Cambridge  Laboratory!  Oct.  20th,  1887.  Public  Analyst  for  Cambridge  and  District. 


APPOmTBfEKT. 
Mr.   Alfred  Ashbt  ham  been  appointed   Medical  Officer  of  Health,  IVblic  Analyst  and  Gis 
Examiner  for  the  Borough  of  Reading. 
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PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 
Ak  oidiiuuy  meeting  was  held  ab  Btirlington   Houbo  on  Wednesday,   the  9  th   ult.p  the 
FresLdenty  Mr,  A.  II.  Allen,  in  the  chair. 

The  minutes  of  the  country  meeting  were  read  and  confirmed. 
On  examining  the  ballot  papers  the  scrutineers  reported  that  the  following  genile- 
men  were  elected  : — As  members,  Mr.JI.  Smith,  M»D.,  FJ.C,  F.C.8.,  etc.,  Public  Analyst 
for  Woolwich  and  Plumstead  ;  J.  M.  Vargas,  analytical  chemist,  Bogota.     As  associates, 
O.  W.  Omy»  assistant  to  Mr.  Norman  Tate ;  W.  Chattaway,  assistant  to  Mr.  Allen. 
The  following  papers  were  read  and  dificufised  v — 

"  Allowances  for  Decomposed  Milk."     By  A.  W,  Stokes. 
llj^^B        "  On  the  Preservation  of  Milk  Samples,"     By  Otto  Hehner, 
^^^^       "  The  Substitution  of  Asbestos  Cloth  for  Blotting  Paper,  in  Mr.  Adams'  procsess 
r        <rf  Milk  Analysis." 

I  **  Does  Neutral  or  Sub-Acetate  of  Lead  precipitate   Hop   Bitters  1"     By  W 

t^      Johndtone. 

^^ft  '<  On  Filtration."     By  Otto  Hehner  and  Henry  D,  Richmond,  who  exhibited 

^^F   the  filter  and  apparatus  employed, 
^^  "  Alumina  as  a  Natural  Constituent  of  Wheat  Flour.     By  W.  C.  Youn^. 

Mr.  Hbhksb  read  the  corref^ondenco  from  Mr.  Estcourt  and  Dr.  B^^Ui  which  has 
Ltly  appeared  in  The  Analyst,  on  the  subject  of  milk  analvhis,  and  alno  the  further 
communication  from  Mr.  EstcouH  which  ap(>ear8  an  another  page* 

T)m  thrte  loBt-naTnadl  papers f  by  Messrs.  Johnstom^  Z/eA««*,  wnd  Ttftm^^  wtU  appear  in 
ih$  n0xi  umi€  qf  Tsb  Analyst, 
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ANALYSIS  OF  DECOMPOSED  MILK. 

C.  EsTcoaRT,  F.I.C,  F.CS. 
The  eonunumcation  made  by  me  upon  the  above  subject,  wliioh  appeared  in  the  Sepi 
number  of  the  Analyst  (page  166),  .eems  to  have  caused  considerable  trouble  to 
Bell,  the  gentleman  who  represents  the  Somerset  House  Laboratoiy. 

Dr.  Belly  in  face  of  such  a  series  of  an&lysee  as  I  presented,  feeling  hiniBelf  upon 
the  horns  of  a  dilemma,  is  compelled,  apparently,  to  take  one  of  two  courses :  he  must 
either  admit  (what  is  ali^eady  recognised  by  the  majority  of  public  analysts)  that  ibii 
analysis  of  curdled,  partially  decomposed  milk  is  unreliable,  or  he  must  take  the  unusu&l 
and  extraordinary  course  adopted  by  him  in  his  communication  of  October  1 1  th  (vide 
Analyst,  page  221). 

Dr.  Bell  says,  *'  Mr.  Estoourt  hebs  tried  hard,"  etc,,  when,  in  fact,  I  con£ned  myself 
to  a  bare  statement. 

Dr.  Bell  thinks  it  right  to  suggest  that  "  the  sample  had  been  seriously  tampered 
with/'  rather  than  disbelieve  in  the  unreliability  of  a  neceasarily  fallible  method. 

The  fELct  is,  his  figures  are  only  explicable  upon  the  supposition  that  no  complete  mix- 
ture is  possible  of  fat,  curd,  and  whey  after  long  standing. 

If  the  case  I  have  given  stood  alone,  it  might  be  deemed  impossible  that  such  & 
result  could  be  obtained  as  was  obtained  by  the  Somerset  House  analysts.  It  is,  how- 
ever, not  unusual  for  these  gentlemen  to  ditler  both  as  to  results  and  inferenoee  with 
public  analysts.  The  Somerset  House  chemists  reported  upon  the  analysis  of  a  milk 
contained  in  a  bottle  which  had  been  broken  in  transit,  and  from  which  some  of  tb« 
liquid  portion  had  escaped.  This  waa  in  connection  with  a  certificate  of  adulteration 
given  by  Mr.  E.  W.  T.  Jones,  the  result  being  that  the  case  was  dismissed,  together  witli  ■ 
another  which  depended  upon  the  Somerset  House  certificate  (see  Analyst,  voL  i.,  1877jfl 
page  74).  ^ 

It  is  interesting  to  observe  in  the  second  case  alluded  to,  that  Somerset  House  found 
014  per  cent,  ash  more  than  Mr.  Jones  had  done,  and  advanced  the  ash  result  as  afi< 
ing  the  main  proof  of  the  genuitia  character  of  the  mHk,  (see  also  difference  of  O'lO 
oent.  between  Somerset  House  and  Dr.  HOI,  Analyst,  vol,  i.,  1877,  page  40), 

Begarding  my  own  case,  and  assuming  that  the  ash  given  by   Somerset  House 
correct,  I  will  compare  it  with  milks  analysed  by  Mr.  E.  W.  T.  Jones  and  Mr.  Pwcf 
Smith  (see  Analyst,  vol.  i.,  page  76,  and  vol.  v.,  page  149)*     In  these  communicati< 
may  be  found  several  examples  of  very  low  ash,  thus : — 

Solids  iiot  Fat.  Ash. 

E.  W.  T.  Jones'  sample  897  056 

H  „  796  D-53 

„  „  7  67  0-49 

C.  Estcourt's  „  7-70  0*47 

Percy  Smith's         „  9'10  049 

In  these  analyses,  unfortunately  for  this  reference,  the  chlorine  is  not  estimatedf- 
but  I  do  not  doubt  that^  if  estimated,  the  results  would  have  borne  out  the  views  of  the 
authorities  upon  the  subject. 

Mr.  John  Pattinson  (Analyst,  vol*  u,  page  98)  says, "  TJsually  the  amount  of  chlorine 
is  from  '06  to  *08  per  cent." 

Mr.  Otto  Hehner  (Analyst,  vol.  vii.,  pages  5  and  6)  says,  "  The  percentage  of  adi 
found  by  Somei'set  House  (in  a  referred  mDk  case  of  his)  cannot  be  correct.**  He  also 
(same  communication)  shows  solids  not  fat  reduced  by  decomposition  in  7|  weeks  from 
8'37  to  4-22  per  cent.  Br,  P.  Vieth  (Analyst,  vol.  vii,,  pa^  215)  gives  loea  of  solids 
not  fat  ranging  from  2*0  to  2*66  per  cent  in  four  days. 
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There  is  also  a  case  in  which  Dr*  Wynter  Blyth  analysed  a  milk,  a  portion  of  which, 
ll^  sour,  being  analysed  by  the  Somerset  House  chemists,  gave  the  following  results  :— 

1^^  SolicLs  nut  Fat.  Fat* 

W  Wynter  Blyth  8^81  2  09 

Somereet  House  784  *i*35 

ANALYST,  vol.  ii.,  page  202.)  Dr*  Blyth  reported  it  skimmed ;  Somerset  House 
#d  to  added  water.  Here  is  an  error  in  fat  almost  equal  to  their  error  in  solidA 
\i  ill  my  case. 

In  face  of  these  facts  and  a  large  number  which  have  never  been  published,  it  will 
B  a  matter  of  regr-et  to  all  piibh'c  analysts  that  Dr.  Bell  should  prefer  to  consider  many 
^^eui  incompetent  and  some  officials  dishonest,  rather  than  admit  that  the  inferencea 
^B  the  analysis  of  decomposed  milks  are  sometimes  unreliable. 

^m  Note, — The  sample  to  which  Dr.  BelFs  letter  refers  was  obtained  from  a  fanner's 
Hbt  a  railway-station  in  town,  and  was  therefore  not  divided  into  three  parts.  I 
Rided  it  myself,  sealing  and  returning  one  part,  with  the  certificate,  to  the  inspector. 
he  magintrates  themselves  forwarded  it  to  Somerset  House  at  the  farmer "s  request. 
be  farmer  had  been  supplied  by  our  Inspector  with  a  duplicate  of  ray  original  sample. 

It  appears  from  Dr.  BelFs  letter  he  had  never  before  seen  a  sample  sealed  with 
le  analyst's  own  seal,  as  provided  by  the  Act  when  a  sample  has  been  procured  in 

Kit, 
It  is  also    rather  late  in  the    day  to    put  forward  figures  of  ash    and  chlorine 
»,  if  of  any  value  (which  is,  I  submit,  doubtful  in  the  case  of  decomposed  milk), 
aght  to  have  figured  upon  the  Somerset  House  certificate. 

The  sample  was  s^ent  to  Somerset  Hou?©  on  the  25th  March,  but  the  certificate 

I  not  received  until  three  weeks  later,  a  total  period  of  nearly  eight  weeks  from  the 
when  it  was  first  procured. 
[The  Presit)E>it  said 


■ 


in  reference  to  the  division  of  the  sample  that  Mr,  Est  court 
further  explained  timt  it  was  divided  at  the  station  into  two  parts,  one  part  being 
to  the  farmer,  and  the  other  taken  to  Mr.  Ehtcourt,  who  again  divided  his  part 
ilo  two,  sealed  up  one  poition,  and  used  the  other  for  the  analysis  On  finding  it 
ialierated  he  retui'ned  the  sealed-up  portion  to  the  inspector,  who  produced  it  in  Cour  t 
Hhe  usual  way.  ThepaH  given  to  the  farmer  was  analysed  on  behalf  of  the  defendant 
^ft  local  chemist.  The  only  point  of  importance  was  that  Dr.  Bell  suggested  as  the 
^nf  his  sample  was  so  very  low  it  could  not  have  been  the  ^ame  milk  as  was  analysed 
l^tr.  Estoourt.  But  it  did  not-  ap|iear  that  Dr.  Bell  gave  the  ash  and  chlorine  in  his 
ntificate,  although  he  states  in  his  letter  that  he  always  makes  these  detcrminattons  ; 
would  be  interesting  to  know  why  he  suppressed  the  figures.  Of  course  he  could 
nderstand  that  ubsei'vations  might  sometimes  be  njade  for  the  sake  of  learning,  and 
>t  for  reporting,  but  that  would  not  account  for  Dr.  Bell  reporting  the  chlorine  and 
certain  cnses^  and  not  in  all. 
With  respect  to  the  a^h,  it  was  curiously  low.  In  Dr.  Bell's  book  there  was  an 
genuine  milk  given  as  low  as  65  per  cent.,  and  with  14  per  cent,  of  water  it 
l>6  i*edijct»d  to  *5()  per  e^nt,  Mr.  Estc^urt  bad  shown  by  a  number  of  examples 
the  error  of  analysis  in  the  determination  of  the  ash  at  Somerset  House  sometimes 
ated  to  fully  MO  per  cent.,  and  therefore  the  difTerence  was  perfectly  capable  of 
nation  without  the  insinuation  made  in  Dr.  Bell's  letter. 

Ir.  J,   Pattinson  had  shown  that  the  amount  of  chlorine  in   milk   was  usually 

*U6  and  *M8  per  6ent.<,  m  that  there  was  nothing  in  Dr.  Bell's  figures  to  show  that 

Ik  analysed  by  Somer^t  House  was  not  the  smne  mUk  as  tb^t  analysed  by  Mr, 
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ALLOWANCES  FOR  DECOMPOSED  MILK. 
By  a.  W.  Stokes,  F.C.S.,  F.I.C. 
{Read  at  Meeting^  November  9th,  1887.) 
Various  isolated  analyses  of  the  same  samples  of  milk,  before  and  after  the  commence- 
ment of  decomposition,  have  been  published,  though,  so  far  as  I  know,  no  series  of  such 
analyses  has  hitherto  been  printed.  Even  such  analyses  as  have  been  recorded  have  usually 
been  by  different  analysts,  the  one  doing  the  analysis  of  the  fresh  sample,  the  other  when 
decomposed.     In  such  cases  the  method  of  analysis  has  not  been  necessarily,  or  even 
probably,  identical,  so  that  the  results  are  not  strictly  comparable. 

During  the  last  few  months  I  have  made  a  series  of  analyses,  using  the  same 
method  for  the  fresh  and  the  stale  samples  ;  this  I  now  bring  before  you. 

The  method  used  was  as  follows : — A  careful  mixture  of  the  sample  was  made ;  5 
grms.  of  this  were  weighed  into  flat-bottomed  dishes  of  3  inches  diameter.  After  com- 
plete drying  in  the  water-bath  the  total  solids  were  weighed.  The  dishes  were  now 
repeatedly  filled  with  light  benzoline,  boiled,  dried,  and  re-weighed.  The  fat  was  thus 
taken  by  difference.  In  the  case  of  the  same  milks  when  decomposed  the  5  grms.  taken 
for  analysis  were  carefully  neutralised  by  decinormal  soda  solution  before  drying ;  in  cal- 
culating the  results  '0022  grm.  for  each  c.c.  of  NaHO  was  subtracted  from  the  total 
solids,  as  recommended  by  Mr.  James  Bell,  of  Somerset  House,  in  his  book  on  **  Analysis 
and  Adulteration  of  Foods."  All  were  done  in  duplicate.  This  method  was  not  adopted 
as  being  the  very  best  for  milk  analysis,  but  because  of  its  simplicity,  and  of  its  near 
resemblance  to  the  method  quoted  in  the  above  book.  Whatever  error  there  may  be  in 
the  method  from  the  abstraction  of  fat  possibly  not  being  absolute,  etc.,  runs  through  the 
series  both  of  fresh  and  stale  milks,  but  does  not  vitiate  the  comparison  of  these  with 
one  another.  Almost  all  of  the  samples  are  adulterated ;  they  are,  therefore,  such  as 
usually  appear  in  reference  cases.  They  are  actual  samples  sent  to  me  by  various 
Yestries  for  analysis.     In  most  cases  the  vendors  were  fined  for  adulteration. 

The  times  of  keeping  of  the  samples  varied  from  8  to  117  days,  and  the  season  from 
July  6th  to  November  3rd,  1887  ;  hence  a  fairly  wide  range  of  changes  of  temperature 
has  been  tried. 

In  the  following  list  are  recorded  the  total  solids,  fat,  and  solids  not  fat ;  then 
under  the  heading  of  **  s.n.f.  +  allowance "  is  placed  the  s.n.f.  of  the  previous  column, 
with  the  addition  for  keeping  suggested  by  Mr.  J.  Bell  in  above  book :  that  is,  for 
7  days,  24;  for  14  days,  34;  21  =  -41,  28  =  -48,  35 --55,  and  -01  more  for  every  day 
after  is  to  be  added  to  the  s.n.f.  found.  In  the  next  column  is  placed  the  difference 
between  this  last  figure  and  the  s.n.f.  obtained  from  the  fresh  milk.  If,  in  spite  of  the 
allowance,  the  weight  is  less  than  at  first,  the  letter  ^*  l  "  for  *^  loss  "  is  placed  before  the 
difference  shown ;  if  it  is  greater,  the  letter  "  g  "  for  "  gain "  is  prefixed,  and  the 
time  during  which  the  sample  has  been  kept  follows.  In  the  next  column  I  have  placed 
the  total  acidity,  calculated  as  lactic  add.  In  the  last  column,  at  the  suggestion  of  our 
President,  Mr.  A.  H.  Allen,  I  have  placed  the  difference  between  the  original  total  solids 
and  the  total  solids  of  the  stale  milk  pliis  the  Somerset  House  addition  for  decomposition. 
All  figures  are  percentages.  There  are  26  samples ;  all  were  analysed  at  two  periods, 
and  three  of  them  at  three  periods.  They  are  generally  arranged  according  to  the  length 
ol  keeping/  beginning  at  the  shortest  time. 
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Sample. 

Date  of 
analysis. 

Tot. 
sols. 

Fat. 

Sjii. 

S.n.f.+ 
allow- 
ance. 

S.n.f.  difference. 

Lactic 
acid. 

Tot.  sols, 
differ- 
ence. 

1 

Sept.    8 

6-90 

2-06 

4-84 

,,     12 

6-92 

2-02 

4-90 

515 

G.  0-31  in    8  days 

0-62 

G.  0-27 

Sept.  27 

11-26 

306 

8-20 

2             ^ 

Oct    12 

11-26 

3-28 

7-98 

8-32 

G.  0-12  in  14  days 

0-52 

G.0-24 

Nov.    3 

1072 

310 

7-62 

8-18 

L.  0-02  in  36  days 

0-99 

G.  0-02 

3 

Sept.  27 

10-92 

2-88 

8-04 

Heated    66  hra. 

Oct    12 

10-90 

310 

7-80 

8-14 

G.  0-10  in  14  days 

0-55 

G.  0-32 

„      168  „ 

Nov.    3 

10-40 

314 

7-26 

7-82 

L.  0-22  in  36  days 

1-78 

G.  0-04 

Sept  22 

10-54 

2-34 

8-20 

1 

4 

Oct    11 

10-02 

2-38 

7-64 

802 

L.  0-18  in  18  days 

0-61 

L.  0-16 

Nov.    2 

8-40 

1-74 

6-66 

7-26 

L.  0-94  in  40  days 

1-09 

L.  1-54 

6             J 

Sept  22 

1113 

2-44 

8-69 

Heated    60  hrs. 

Oct    11 

10-14 

206 

8-08 

8-46 

L.  0-23  in  18  days 

0-36 

L.0-61 

6 

Aug.  18 

10-23 

2-83 

7-40 

Sept  14 

8-54 

2-90 

5-64 

6-10 

L.  1-30  in  26  days 

1-76 

L.  1-23 

7 

Aug.  18 

10-30 

2-74 

7-56 

Sept.  16 

7-82 

2-66 

5-16 

5-64 

L.  1-92  in  28  days 

0-97 

L.200 

8 

Aug.  29 
Sept  30 

9-72 

214 

7-58 

8-72 

2-20 

6-52 

7-03 

L.  0-55  in  81  days 

0-72 

L-  0-49 

9 

Aug.  29 

10-67 

2-65 

8-02 

Oct      1 

10-32 

2-70 

7-62 

8-14 

G.  012  in  32  days 

0  77 

G.  6-17 

10 

Aug.    5 

1096 

2-82 

8-14 

Sept  10 

9-30 

3-32 

5-98 

6-63 

L.  1-61  in  35  days 

1-18 

L.  1-11 

11 

Aug.     5 

9-63 

2-13 

7-50 

Sept  10 

7-64 

2-12 

5-42 

5.97 

L.  1-53  in  35  days 

2'07 

L.  1-54 

12 

Aug.  12 

10-45 

0-14 

10-31 

Sept  20 

10-12 

0-52 

9-60 

1018 

L.  0-13  in  38  days 

1-08 

G.  0-26 

13 

Aug.  22 

9-09 

2-70 

6-39 

Sept  30 

8-42 

2-54 

5-88 

6-46 

G.  0-07  in  38  days 

0-82 

L.0-09 

14 

Aug.  10 

9-93 

1-92 

8-01 

Sept  20 

9-24 

1-42 

7-82 

8-41 

G.  0-40  in  39  days 

1-02 

L.  0-10 

15 

Aug.  22 

902 

2-54 

6-48 

Oct.     1 

8-26 

2-52 

5-74 

6-33 

L.  0-15  in  39  days 

1-18 

L.  017 

16 

Sept  20 

12-76 

3-28 

9-48 

Oct.   31 

1202 

3-62 

8-40 

900 

L.  0-48  in  40  days 

0-82 

L.  014 

17 

Sept  12 

12-02 

3-14 

8-88 

Oct.    31 

11-76 

4-46 

7-30 

7-98 

L.  0-90  in  48  days 

2-12 

G.  0-42 

18 

July  13 

9-74 

2-44 

7-30 

Sept.  13 

9-60 

2-72 

6-78 

7-69 

G.  0-29  in  61  days 

2-10 

G.  0-67 

19 

July  12 

8-12 

1-92 

6-20 

Smell  very  bad 

Sept  14 

3-68 

1-44 

2-24 

3-07 

L.  3-13  in  63  days 

010 

L.  3-61 

20 

July  21 

12-74 

4-22 

8-62 

Sept  28 

12-36 

4-42 

7-94 

8-82 

G.  0-30  in  68  days 

1-24 

G.0-50 

21 

July  21 

8-40 

1-81 

6-59 

Sept  28 

7-62 

2-00 

5-52 

6-40 

L.  019  in  68  days 

115 

0-00 

22 

Smell  &  Colom:  • 

very  bad. 

July  21 
Sept  28 

9-69 
6-22 

2-32 
2-14 

7-37 
4-08 

4-96 

L.  2-41  in  68  days 

0-52 

L.  2-69 

23 

1  July  20 

1013 

2-01 

8-12 

Sept  28 

8-80 

2-10 

6-70 

7-59 

L.  0-53  in  69  days 

1-85 

L.0-54 

24 

July  19 

8-25 

209 

6-16 

Sept  28 

7-24 

2-36 

4-88 

6-78 

L.  0-38  in  70  days 

201 

L.  0-11 

25 

July    6 

10-21 

2-25 

7-96 

Nov.    1 

9-40 

1-98 

7-42 

8-79 

G.0-83in  117  days 

2-84 

Q.0-66 

26 

Sept  20 

10-79 

3-07 

7-72 

Oct   19 

10-54 

3-89 

7-15 

7-68 

li.  009  in  28  daya 

CV.^^ 
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Examining  the  more  noteworthy  of  these  we  find  that  in  Sample  1  there  has  been 
practically  no  change  during  the  8  days  of  its  keeping.  This  is  the  only  case  where  tba 
analysis  shows  (by  error  of  experiment)  a  very  slightly  higher  s.n.f.  after  keeping  than 
when  fresh.     Here,  therefore,  the  addition  of  an  allowance  must  result  in  a  gain,  as  shown. 

Samples  2  and  3  are  milks  of  the  same  date,  and  of  very  similar  constitution.  Thgj 
were  analysed  when  fresh,  after  14,  and  after  36  days.  Sample  2  was  left  all  the  time 
at  the  average  temperature  of  the  laboratory  (about  58^  F.),  but  sample  3,  during  the 
latter  part  of  the  first  14  days,  was  kept  at  a  temperature  of  70^  F.  for  66  houn. 
During  the  14  days  both  samples  altered  so  little,  that  making  the  allowance  for  keefnng, 
we  get  s.n.f.  greater  than  in  the  original  samples.  The  heating  of  sample  3  for  66  hoim 
has  apparently  not  made  any  appreciable  difference.  Both  samples,  after  keeping  36 
days,  show  a  loss  of  s.n.f.  after  the  addition  of  the  allowance.  But  No.  3  received  aim 
an  additional  heating  to  70^  F.  for  102  more  hours ;  adding  the  allowance  to  this,  its 
s.n.f.  show  a  greater  loss  than  in  the  unheated  sample.  The  lactic  add  is  about  twice  m 
great  in  this. 

In  these  two  cases  it  is  evident  that  for  a  short  period  the  allowance  is  too  great^ 
but  for  a  longer  time  it  becomes  too  small,  and  that  heating  the  sample  increases  the 
deficit — that  is,  hurries  on  the  decomposition. 

In  samples  4  and  5  the  same  effect  of  heating  is  seen,  though  at  no  period  is  thflt ! 
a  gain.  j 

The  alternations  of  the  allowance  being  either  too  little  or  not  enough  are  abon 
in  the  following  samples,  till  we  come  to  No.  19.  This  sample  after  63  days'  keeptu 
developed  an  unusually  disgusting  odour,  quite  unlike  that  of  every  other  sample  (ex( 
one)  kept  either  for  longer  or  shorter  periods.  In  it  we  find,  after  making  the  allof* 
ance,  a  loss  of  s.n.f.  =  313.  With  this  is  a  lactic  acid  the  lowest  of  the  whole  sei 
That  the  mere  period  of  keeping  has  nothing  to  do  with  this  anomalous  result  is  seen  \f 
reference  to  the  samples  adjoining  it,  Nos.  18  and  20.  These,  kept  through  abonttlit 
same  period  and  at  the  same  temperature,  actually  show  a  gain  instead  of  this  enomoii 
loss  when  the  allowance  is  made. 

No.  22  is  another  sample  possessing  after  68  days  the  same  dreadful  smell,  oofr 
bined  also  in  this  case  with  a  strong  yellow  colour.  Here,  when  the  allowance  is  midl 
a  loss  of  s.n.f.  =  2*41  is  shown,  and  yet  it  has  an  acidity  as  small  as  that  of  a  sample  kB|il 
only  for  8  days.  Each  side  of  it  are  milks  of  the  same  date  that  show  but  a  trifliif 
loss  after  making  the  allowance.  So  remarkable  are  samples  Nos.  19  and  22  thattlMgp 
were  repeated  6  times  with  concordant  results. 

Sample  7  shows  the  great  loss  of  1*92  s.n.f.  (after  making  the  allowance)  in  only  ft 
days,  yet  it  has  a  very  low  acidity,  and  gave  no  very  bad  smell.  In  No.  25  is  sei 
sample  kept  for  117  days,  in  which,  if  the  allowance  is  made  there  is  actually  a  gain  rf 
s.n.f.  =  0*83,  while  the  acidity  has  run  up  very  high. 

For  the  original  analysis  of  No.  26  I  am  indebted  to  Dr.  Thomas  Stevenson,  tba  J 
being  the  only  sample  in  which  I  did  not  make  the  analysis  while  fresh.  The  methol 
of  our  analyses  being,  I  believe,  the  same  I  have  inserted  this  example  in  the  series,  ft 
shows,  except  in  one  other  case,  the  closest  approximation  between  the  analyses  of  tb 
fresh  and  stale  samples,  after  making  the  allowance* 


Reviewing  the  entire  series  by  comparison  of  s^nJ.,  ire  find  that  after  making  the 
•omerset  House  allowance,  there  are  9  cases  in  which  the  allowance  is  too  great,  and  20 
1  which  it  is  too  small.  The  average  gain  of  8»n*f.H- allowance  being  0  28,  and  the 
Terage  loss  0*84.  They  range  from  a  gain  of  0  83  to  a  loss  of  3*13.  Acsoording 
)  Mr.  J.  Bell,  the  s.n.f.  after  making  the  allowance  ought  not  to  differ  from 
».n,f.  more  than  0*10  per  cent.     Only  4  of  these  cases  fell  within  or  upon 


COE 


I  the^^ 
I  this       1 


Considering  the  series  from  the  point  of  view  of  total  solids  only,  there  are  12 
i  which,  after  making  the  allowance,  there  is  a  gain  shown,  and  IG  in  which  the  allow- 
Doe  is  not  great  enouglu  The  average  gain  of  total  solidb  is  0  29,  the  aveiage  loss  1  00 
;2ien  the  allowance  is  made.  They  range  from  a  gain  of  0*57  to  a  lose  of  3  61.  In  8 
Bi  the  loss  or  gain  shown  by  the  s.n.f.  is  inverted  by  the  total  solids  when  the  allowance 
applied  to  each  ;  these  iuveraions,  however,  do  not  happen  in  any  of  the  very  largt 
iffiirencee.  These  invernions  are  just  what  one  would  expect  if  the  constituents  of 
do  not  decompose  in  an  invariable  manner. 

The  allowance  is  founded  upon  the  decompoaition  producing  principaDy  lactic  acid 
Bso  far  as  this  is  normally  produced  the  allowance  somewhat  follows  with  it.     Bui 
I  shows  that  lactic  acid  is  not  by  any  means  always  the  chief  product  of  deeom- 
ion,  the  very  worst   decomposed   milks  (ejj.^   Nos,  19  and  22}  haviDg  but  little 
adity ;  hence  the  allowance  breaks  down.     Nor  does  the  time  of  keeping  produce  either 

tame  difference  of  s.n.f.,  or  the  same  amount  of  lactic  acid  even  when  the  tempera- 
and  the  quality  of  the  milks  are  about  the  same.     Increase  of  temperature  usually 
the  loss  of  s.n.f.,  and  add%  to  the  lactic  acid,  but  not  invariably.     What  seems 
I  is   at  the  foundation  of  the  different  changes  that  undoubtedly  take  place  in 
similarly  treated  is  the  nature  of  the  initial  fermentation  set  up.     It  entirely 
Elds  upon  what  germs  reach  the  sample  as  to  the  change  that  will  ensue. 
I  Two  samples,  under  like  conditions,  but  differently  impregnated  with  furigus  spores, 
'  produce  different   ressults,  and  no   possible  allowance  can  be  made  for  this,  seeing 
lat  we  do  not  know  the  nature  of  the  original  fertilisation.     This  is  comp'icaltd,  too, 
r  oar  ignorance  of  the  temperature  at  which  the  sample  was  kept  before  it  reached  us 
the  ordinary  reference  cases. 

I  have  examined  these  samples  microscopically,  and  have  been  surprised  t^  find  how 

Iently  they  have  become  infected  with  fungus.     There  are  mainly  two  clajeaea : — 
(the  ropy  samples)  containing  large -celled  spores,  and  a  thick,  branching  mycelium  ; 
he  ordinary  samples,  in  which   only   excessively  minute   bacteria  are  seen,  and  no 
ycelium  is  visible.     Others  show  both  of  these. 

H  That  milks  do  not  decompose  in  any  regular  manner  is  ob\ious  to  the  senses* 
^p  retain  their  fresh  appearance  for  a  long  time,  wliile  others  of  the  same  data 
^kite  rapidly  into  layers  of  serum  and  casein ;  a  few  buret  their  bottles^  while  others 
Bit.  If  the  decompodtion  be  the  same  in  all  these  ca^es  why  are  the  ph3rsical  results 
^iddf 

I  have  looked  through  the  records  of  other  examples  of  milk  samples  analysed  at 
But  periods  by  other  analysts,  and  I  find  it  impo^ble  to  make  any  allowance  to 
li  for  decompoaition* 


!e 
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A  few  by  Dr.  W.  Blyth  will  be  found  in  the  Analyst^  vol.  iii.,  p.  230,  and  otheiB 
are  scattered  through  the  vols,  of  the  Analyst. 

A  notable  example  is  shown  in  the  September,  1887,  number  of  the  Analyst,  where, 
through  applying  an  allowance,  the  Somerset  House  chemists  find  40  per  cent,  of  added 
water,  after  27  days,  while  the  sample  when  fresh  contained  only  14  per  cent,  of  added 
water.  Had  any  of  the  above  samples  found  their  way  to  Somerset  House,  it  is  not 
pleasant  to  contemplate  the  results  that  might  have  issued. 

I  have  not  worked  out  the  serious  differences  of  "  added  water  "  that  would  be 
indicated  in  the  series  given,  but  any  one  can  easily  do  that.  The  only  condusion  I  can 
come  to  is  that — no  allowance  for  decomposition  can  possibly  be  made  in  our  present  siate 
of  knowledge,  I  might  perhaps  be  allowed  to  suggest  that  in  cases  where  stale  milk  is 
analysed  some  such  report  as  follows  might  be  made  if  the  sample  fall  below  the  standard : 
'*  The  sample  was  too  far  decomposed  to  enable  me  to  form  an  accurate  judgment  of  its 
original  state,  but  I  am  of  opinion  that  it  contains  about  .  .  •  per  cent,  of  added  water." 
Of  course,  if  the  sample  come  above  the  standard  (without  making  any  allowance)  it 
may  certainly  be  returned  as  genuine. 

To  Mr.  E.  Michael  I  owe  thanks  for  assistance  and  care  in  carrying  out  much  of 
the  work  here  recorded. 

Discussion. 

The  President  said  they  would  agree  with  him  that  the  subject  brought  before  the 
Society  by  Mr.  Stokes  was  one  of  the  highest  interest  to  them  as  public  analysts.  It 
was  unfortunately  one  of  the  great  drawbacks  to  the  proper  performance  of  their  duties 
that,  after  having  effectually  and  thoroughly  satisfied  themselves  of  the  character  of  a 
milk,  they  should  be  liable  to  see  justice  annulled,  and  have  their  reputations  slurred  by 
reports  made  by  the  Somerset  House  chemists  on  the  results  of  ansJyses  of  milk,  some- 
times four,  six,  and  seven  weeks  old  at  least,  and  in  which  the  opinion  is  based  upon  the 
unwarrantable  assumption  that  milk  changed  on  keeping  at  a  practically  uniform  rate, 
no  matter  at  what  temperature  it  was  kept,  or  whether  a  preservative  had  been  added. 
Common-sense  sufficed  to  discredit  such  an  extraordinary  theory,  and  most  public 
analysts  had  within  their  personal  knowledge  cases  which  absolutely  disproved  the 
assumption,  but  Mr.  Stokes  was  the  first  to  bring  an  extensive  and  systematic  series  of 
observations  before  the  Society.  By  the  courtesy  of  Mr.  Stokes,  he  (the  President)  had  had 
an  opportunity  of  seeing  the  paper  previously,  and  had  suggested  that  it  was  undesirable 
to  base  the  proof  of  the  rate  of  change  on  the  solids  not  fat,  as  such  a  course  left  a 
loophole  for  Dr.  Bell  to  urge  that  the  variations  were  due  to  imperfect  and  unequal 
extraction  of  the  fat.  As  Dr.  Bell  alleged  that  no  change  in  the  proportion  of  fat  was 
produced  by  keeping  the  milk,  it  was  clear  that  any  diminution  of  the  total  solids  was 
caused  by  change  in  the  solids  not  fat,  and  hence  the  determination  of  the  total  solids 
gave  at  once  a  measure  of  the  change  which  had  occurred  in  the  milk,  and  enabled  one 
to  avoid  any  but  the  very  simplest  manipulation — namely,  that  involved  in  drying  the 
total  milk-solids  to  a  constant  weight.  The  determinations  of  total  solids  were  all  made 
by  Mr.  Stokes  in  duplicate,  and  some  in  triplicate,  so  that  the  accuracy  of  his  figures 
was  beyond  question,  and  it  was  not  possible  to  evade  the  conclusions  dedudble  from 
them  by  suggesting  manipulative  error. 

From  the  column  in  Mr.  Stokes'  table  showing  the  departure  from  the  truth 
resulting  from  the  analysis  of  the  decomposed  milk,  and  the  use  of  the  Somerset  House 
**  allowance  for  change,"  it  appeared  that  only  in  five  instances  out  of  twenty-nine  did 
the  total  solids  thus  corrected  come  as  near  as  0*1  per  cent,  to  the  actual  amount  found 
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tbe  fresh  milk.     HeDoe  the  oddfi  were  nearly  mx  to  one  against  Somerset  Houfie 
iving  at  a  reasonably  correct  result  by  the  analysis  of  a  decomposed  mUk.     It  was 
that  the  figures  showed  they  were  twice  as  likely  to  find  too  high  a  result  as  too 
^lowy  but  such  variations  proved  that  the  method  of  allowance  was  intrinsiailly  worth- 
less and  false  in  principle^  and  oould  not  be  amended  by  a  revision  of  the  figures  alleged 
to  represent  the  daily  variations. 

He,  the  President,  had  been  so  much  struck  with  the  deductions  to  be  made  from 
Mr,  Stokee*  figures  that  he  had  been  at  the  trouble  of  comparing  the  rate  of  change 
observed  in  cases  in  which  the  figures  had  been  published,  and  the  results  might  be 
worth  recording  in  a  tabular  form* 


1        Analyst  concemed. 

Reference. 

Age  of  decoBapoBed 
milk. 

Emir  in  touJ  80- 

liila  after  appljing 

S.  H.  allowance. 

1 

Per  cent. 

1          Wynter  Blyth 

Analyst,  iii.,  231 

21 

+  0-23 

i_ 

71 

14 

+  0-66 

m. 

)f 

34 

+0-40 

^w 

yl 

18 

-220 

^■1   » 

» 

15a 

-146 

^"^   " 

If 

153 

+  0-48 

1 

*} 

80 

-2-25 

1         E,  W.  T.  Jonea 

Analyst,  i.,  74 

80 

-001 

I            0.  Hehner 

Analyst,  vii.,  5 

-019 
-308 

H          A.  Hill 

Analyst,  i,,  40 

21 

+0-31 

^m      C.  Kflt^urt 

Analyst,  xiii.,  1C8 

i    14 

\    27 

27 

(    28 

+  0-37 
-407 

^P       J.  Bajnee 

Communicated 

+  0-55 
-  0-53 

A.  H.  Allen  and  M.  A.  ) 
Adams              | 

Communicated 

15 
33 

-  3-05 

~a-05 

1          M.  A.  Adams 

Communicated 

42 

+0-79 

k. 

}f 

47 

+  0-63 

B 

It 

47 

+  0-79 

■ 

if 

47 

+  0-37 

W 

»t 

47 

+  035 

P.Vieth 

Analyst,  vii,  215 

{ 1 

-0-88 
-1-80 

I 


With  reference  to  the  cajse  in  the  table  in  which  Mr*  Adama  and  the  Prefiident  were 
Intly  concerned,  they  both  analysed  the  milk  when  fresh  with  cloeely  concordant 
suit.  After  an  interval  of  a  fortnight  t\.Q  speaker  analysed  his  portion  again,  and  found  a 
loss  which,  even  after  making  the  Somerset  House  correction,  amounted  to  -  2-05  per  cent,, 
^hile  Mr,  Adams*  portion  had  undergone  comparatively  little  change.  The  President's 
ortion  was  transferred  to  another  bottle  during  the  fortnight,  and  when  analysed  the  second 
^  had  a  pleasant  beer-like  odour,  having  evidently  undergone  alcoholic  fermentation, 
fact  would  account  for  the  great  loss  in  the  solids,  and  if  a  fall  of  2  05  per  cent,  can 
occur  in  a  fortnight,  why  not  a  los.s  of  407  per  cent,  in  a  month,  aa  in  Mr,  Estcourt^s  case  ?  * 
Where  results  in  the  table  were  bracketed  together,  they  were  obtained  by  analysis 
of  the  aame  milk  at  diflerent  ages,  except  in  the  case  of  Dr.  Yieth'e  samples,  where 


I 


^  Bincd  the  meeting  the  saniple  Id  qaeBtioti  baa  been  agtiln  analyMd.and  at  :Ln  age  of  33  Hajs  has 
auattiaed  a  Iobs  of  5  58  per  cent,  of  total  solids,  which  leaves  a  Somtsraet  Hoa^  error  of  -  5*03 1 
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the  difference  in  the  rate  of  decomposition^  which  was  unusti^y  rapid,  was  apparently  due 
simply  to  the  difference  in  temperature,  one  portion  of  the  milk  being  kept  at  10-15^  C. 
and  the  other  at  19-21^  C.  In  the  case  of  Mr.  Adams'  samples,  the  solids  in  the  fresh 
milk  were  determined  in  duplicate.  After  34  days  the  samples  were  sent  to  Somerset 
House,  where  the  referees  kept  them  another  three  weeks  before  reporting.  Hence  the 
age  given  (47  days)  was  the  mean  between  34  and  60,  at  which  latter  age  the  certificates 
were  issued  by  Dr.  Bell  and  his  colleagues.  In  two  cases  the  Somerset  House  error  was 
more  than  twice  as  great  as  in  two  others,  but  in  all  cases  the  error  was  too  large  to  be 
tolerated. 

It  was  quite  possible  that  in  some  cases  the  errors  in  the  analyses  of  Dr.  Bell  were 
increased  by  the  difficulty  of  taking  a  fair  sample  of  the  curdled  milk,  and  the  same 
objection  applied  to  all  such  analyses  of  decomposed  milk,  as  usually  made.  He  was, 
therefore,  instituting  a  series  of  experiments  in  the  following  manner : — 5  c.c.  quantities 
of  milk  of  known  specific  gravity  were  placed  in  a  series  of  test  tubes,  which  were  then 
duly  closed  and  preserved.  One  of  these  was  every  week  opened,  the  contents  com- 
pletely removed  to  a  dish,  evaporated,  and  the  residue  weighed.  A  series  of  twelve  tubes 
would  enable  him  to  examine  the  rate  of  decomposition  of  a  sample  during  three  months, 
with  a  minimum  of  labour.  r 

Doubtless  one  of  the  great  difficulties  in  interpreting  the  results  yielded  by  decom- 
posed milk  was  the  various  kinds  of  fermentation  which  could  occur,  and  the  im- 
possibility of  predicting  which  of  these  would  occur  or  predominate.  As  a  rule,  the 
lactic  fermentation  proceeded  most  actively,  but  it  was  almost  always  complicated  with 
alcoholic  and  butyric  fermentations.  These  latter  formed  volatile  products,  and  hence  a 
great  diminution  of  the  total  solids,  but  such  facts  did  not  prevent  the  Somerset  House 
chemists  from  applying  their  constant  allowance  to  a  milk  which  they  analysed  when 
eighty  days  old,  and  which  was  stated  in  their  certificate  to  be  in  '^  an  advanced  state 
of  decomposition,  having  gone  beyond  the  lactic  fermentation"  (Analyst,  i.,  75). 
Notwithstanding  this,  however,  by  a  happy  coincidence  the  solids  thus  corrected  diffisred 
only  by  0*01  per  cent,  from  the  determination  made  by  Mr.  Jones  on  the  fresh  nulk — 
an  agreement  which,  under  the  circumstances,  speaks  as  eloquently  against  the  value  of 
the  allowance  as  do  the  enormous  discrepancies  in  other  cases. 

Mr.  Adams  said  one  of  the  greatest  difficulties  in  dealing  with  sour  milk  was  the 
sampling.  He  would  like  to  ask  Mr.  Stokes  whether  he  accounted  for  the  monstrous 
difference  between  2*38  per  cent,  of  fat  and  1*74  per  cent,  in  the  sour  milk  by  that 
difficulty.  He  himself  had  had  much  trouble  in  dealing  with  sour  samples ;  do  what  he 
might,  he  found  that  the  fat  would  adhere  to  the  vessel  or  else  distribute  itself  unequally 
— in  lumps— through  the  sample. 

Referring  to  the  preservation  by  ammonia  which  he  formerly  brought  before  the 
Society,  he  had  had  some  results  which  led  him  to  infer  that  the  ammonia  caused  fat  to 
separate  from  the  solids  not  fat.  After  further  experiments  he  had  found  that  the 
temperature  of  an  ammoniated  milk  should  be  raised  to  about  100^  F.,  and  the  sample 
then  vigorously  shaken,  when  the  fat  should  become  equally  distributed,  so  that  he  was 
now  more  in  favour  of  preserving  samples  by  ammonia  than  he  had  been  some  time  since. 

Eeferring  to  a  case  mentioned  by  the  President,  he  had  analysed  the  same  milk  on 
the  same  day,  and  found  the  loss  to  be  only  -69.  He  thought  that  was  an  important 
point,  as  it  showed  that  the  same  milk  kept  in  two  laboratories  might  change  in  a  per- 
fectly different  manner. 

His  original  analysis  was  11*82 ;  Mr.  Allen's,  11  75 
After  15  days  11-13  „  11-51 

Loss  -69  „  -24 
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He  had  some  other  samples  of  exactJjr  the  same  age,  and  kept  under  the  same  con- 
ditions, the  loss  in  these  being   45  and  '96. 

Dr,  Tteth  said  the  question  of  allowance  ought  to  be  disposed  of  without  much  dis- 
cuasion.  There  was  no  possibility  of  calculating  the  decomposition  which  might  occur  in 
A  sample  of  milk.  The  question  had,  however*  been  raised  in  a  quarter  which  public 
analysts  could  not  ignore^  and  even  if  they  could  kill  the  question,  ways  and  means 
would  be  found  to  bring  it  back  again.  As  Dr.  Bell  stated  in  bis  book  that  he  had 
baaed  his  allowance  on  practical  experiments*  he  thought  it  was  very  well  that  Mr.  Stokes' 
experiments  should  be  brought  before  the  Society,  to  show  the  fallacy  of  Dr,  Bell's 
•asumption.  He  made  some  experiments  four  or  five  years  ago,  but  thought  they  would 
scarcely  bear  on  the  question,  as  he  worked  them  in  a  different  way.  He  divided  a 
sample  of  milk  on  platinum  capsuleSi  put  5  c.c.  on  10  capsules,  kept  5  of  them  in  the 
laboratory,  and  five  others  in  an  ice  safe,  and  weighed  them  at  intervals,  and  found  a 
reduction  took  place.  However,  he  did  not  think  those  experiments  bore  on  the  keeping 
of  milks  in  the  bands  of  analysts.  He  did  not  believe  in  the  President's  suggestion  of 
^taking  the  total  solids  only,  because  he  thought  it  was  impossible  to  redistribute  the  fat 
^Htfter  it  had  been  standing  for  any  length  of  time ;  the  only  way  would  be,  to  warm  the 
^^bilk,  which  again  would  curdle  it  and  make  it  imposfiible  to  redistribute  the  casein. 
^Bkcoording  to  the  advertisements  at  shows  of  glacialine  and  other  similar  things,  he  must 
lake  it  that  they  are  very  largely  used,  and  in  London  it  was  rather  diHicult  to  buy  a 
milk  from  a  dealer  which  did  not  contain  any  preservative,  and,  of  course,  those  milks 
did  not  deoompose  so  quickly. 

Decomposition  was  due  to  the  milk-sugar,  which,  very  curiously  to  notoi  might  de> 
compose  in  two  different  ways,  either  by  splitting  up  into  lactic  add,  or  into  alcohol. 

Dr.  ViETH  gave  some  instances  of  each. 

Mr*  Llotd,  Chemist  to  the  Dairy  Farmers'  Association,  said  he  was  glad  to  be  able 
to  say  a  few  words  on  the  paper,  which  was  not  only  of  much  interest  to  him,  but  was 
of  double  importance  to  him  because  he  had  a  large  number  of  samples  sent  him  from 
farmers  which  are  turned,  and  they  wanted  to  know  if  they  were  genuine,  and,  on  the 
other  hand,  he  had  a  number  of  samples  which  were  sIlLI  sweet  when  reported  upon. 
He  thought  Mr.  Stokes  had  opened  up  a  subject  which  could  not  be  allowed  to  rest  until 
0Olft0t2iing  more  definite  had  been  obtained.  He  would  like  to  know  whether 
tbd  flamples  had  been  preserved  in  absolutely  tight  bot^les^  because  if  not  there  might 
be  entirely  different  changes  taking  place  and  resulting  in  the  enormous  loss  and  forming 
butyric  acid,  but  if  the  milk  is  preserved  in  a  tight  bottle  and  butyric  acid  is  formed, 
titeu  the  bottle  must  be  broken.  Dr.  Vieth  had  said  that  alcoholic  fermentation  did  not 
take  place  in  milk  except  under  certain  circumstances.  Sub6e(|uently  the  lactic  acid 
might  be  split  up  into  butyric  acid,  and  then  the  bottle  would  burst.  Lf  the  bottle  were 
not  tight  then  there  would  be  such  losses  as  Mr.  Stokes  gave  in  No.  1 D. 

They  had  to  remember  that  the  samples  sent  to  Somerset  House  ought  to  be  in 
tight  bottles,  and  therefore  they  must  put  aside  this  butyric  add  and  the  poesibiHty  of 
its  having  taken  place. 

As  regards  artifidal  heating,  he  had  tried  all  temperatures  up  to  boiling  point,  and  he 
had  found  that  there  was  a  material  difference  in  the  change  which  took  place.  If  they 
could  only  settle  the  question  of  preservation  in  a  manner  which  could  be  cai^ried  out  by 
inspectors,  it  would  put  a^de  this  question  of  allowance.  One  result  he  had  obtained 
mi^^ht  throw  some  light  on  the  matter.  In  all  his  experiments  where  the  bottles  had 
caorks  his  results  w^*e  all  right,  but  when  they  were  not  well  corked  he  obtained  very 
difibrent  results* 

One  other  important  consideration  he  would  mention,  viz.,  aa  to  the  ofiening  of  the 
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bottles  once  or  twice.     They  all  knew  how  important  the  opening  of  bottles  waft»  caufiing 
changes  which  would  never  have  t-aken  place  had  the  lx>ttle  not  been  opened. 

It  had  been  laid  down  experimentally  that  the  milk-sugar  split  up  into  two  molecules 
of  lactic  add,  consequently,  there  should  theoretically  be  no  loss*  After  a  large  number 
of  experiments  he  had  found  in  only  two  cases  the  milk  had  not  undergone  any  material 
loss  although  lactic  acid  had  been  formed  \  the  loss  in  total  solids  was  -02  and  -07 

Other  samples  he  had  kept 

One  for  7  days,  on  which  the  toss  was  *38 ;  lactic  acid,  1*1 1. 
Another  for  14     „  „  j,  -42       ,,        „       Ml>,  

He  had  taken  a  large  number  of  samples  from  14  days  to  40  weelcs,  and  he  fofmi 
whatever  the  loss  might  be  (and  he  had  obtained  losses  from  *57  up  to  1*20  per  cent,  c 
the  total  solids),  the  lactic  add  was  1*17  and  2*14. 

Taking  these  figures,  they  repi^sented  approximately  that  the  loss  is  almost  exactly 
half  of  the  total  amount  of  lactic  acid  present  in  the  milk.  If  fennoentation  has  taken 
place,  that  did  not  hold  good  for  a  moment.  He  had  not  been  able  to  explain  the 
chemical  ehangas  which  produced  this  loss,  but  if  they  considered  that  the  ferment  was 
living  upon  the  nitrogenous  organic  matter  in  the  milk^  they  should  assume  that  the 
amount  of  nitrogen  consumed  should  be  in  propoHion,  and  consequently  if  nitrogenous 
gases  were  formed  during  that  fermentation  the  loss  would  be  in  proportion  to  the 
amount  of  lactic  add. 

He  trusted  the  idea  might  lead  other  members  who  are  interested  in  the  subject 
make  experiments  in  a  similar  way, 

Mr.  Cassal  said  he  should  like  to  point  out  that,  as  a  practical  Society,  they 
almost  written  enough,  and  they  ought  now  to  take  some  practical  action  mmUar  to  that 
the  President  was  taking.  The  results  obtained  by  Mr,  Stoken  were,  no  doubt,  valuable, 
but  we  ought  to  demonstrate  to  the  public  that  the  Somerset  House  analysts  had  assumed 
a  position  which  they  had  no  right  to  assume, 

Mr.  Allen,  in  concluding  the  discussion,  said  that  one  of  the  samples  ha  refetrred 
to  smelt  like  butter,  which  would  probably  account  for  the  low  results.  Dr.  Bell  made 
two  extraordinary  admissions  in  his  letter,  and  if  they  could  only  induce  him  to 
few  more  letters  they  would  have  nothing  to  answer. 
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THE   SUBSTITUTION    OF  ASBESTOS    CLOTH  FOR  BLOTTING   PAPER 
MR.     ADAMS'    MODIFICATION     OF   MR.    ABRAHAM'S    PROCESS   C 
MILK  ANALYSIS. 

By  Da.  W.  JoHNgroNE. 

{Read  at  the  Meeting^  NomwJbtr  ^tli,  1887.) 

Mr.  President  and  Gbntlemen, — In  appearing  before  you  this  evening  I  must  at  on 
apologise  for  having  practically,  so  to  speak,  no  paper  to  bring  before  you,  as  the  subje 
of  milk  analysis  has  been  so  often  before  the  Society*     However,  I  am  sure  you  will 
accept  my  apology,  when  I  tell  you  that  the  information  I  intended  to  communicate 
you  this  evening  is  already  in  your  hands,  viz.,  "  The  Substitution  of  Asbestos  Cloth  : 
Blotting  paper  in  Mr.  Adams'  modification  of  Mr,  Abrahams'  process  of  Milk  Analys 
The  following  figures  repi*esent  the  results  obtained  from  samples  of  milk  analja 
in  my  laboratory  in  the  ordinary  course,  and  therefore  not  selected  for  the  oocajsioiL. 
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Bpedfic  Qta^tj« 

Total  SolidB. 

Fat  Founri. 

Fat  CalculAtod. 

1020'.| 

11-810 

11-621 

3-244 

3-143 

3-465 

I030'5 

12-417 

12411 

3*433 

3'402 

3*780 

.        1031-2 

12-350 

12  324 

3'250 

3*270 

3*508 

f        10317 

12'870 

12-820 

3*598 

3^632 

3-810 

1029-4 

11*97 

11 '94 

3*260 

3-248 

3-408    1 

1033'8 

11*60 

11*65 

1-630 

1-627 

■ 

1036-2 

10^81 

10-82 

0-740 

0-752 

V 

The  specific  gravity  was  carefully  taken  at  60^  F.  and  the  total  soUdd  obtained  in 
plicate  from  about  5  grms.  of  milk. 

The  fat  was  extracted  from  the  residue  of  about  10  grma.  of  milk  by  ether  in  an 
Sojdilet's  tube,  the  milk  taken  having  been  abeorbed  by  a  coil  of  aabeatoe  doth 
12  inches  long  by  22^  wide  and  thoroughly  dried  previous  to  commenting  the  extraction. 
^Here  is  one  of  the  coils.)     The  advantage  to  be  obtained  in  the  use  of  asbestos  cloth,  is  ^ 
it,  after  having  been  thoroughly  ignited,  the  operator  has  a  material  of  great  porosity,  ■ 
hich  is  absolutely  insoluble  in  ether,  and  therefore  can  yield  no  ethereal  extract  what-      ' 
er.     It  is  therefore  a  very  suitable  material  to  use  in  extracting  the  fat  from  a  milk 
rttddue,  as  the  size  of  coil  mentioned  easily  and  rapidly  absorbs  10  grms.  of  milk,  and  when 
dry  the  fat  is  readily  extracted  from  the  thin  film  of  the  milk  residue  distributed  on  the 
asbestos*     Another  advantage  is  that  the  coils  can  be  used  an  in  definite   number  of 
timefi ;  all  that  is  requii^ed  to  be  done,  ts  simply  to  burn  of^  the  milk  residue,  allow  them 
to  cool,  when  they  are  again  ready  for  use. 

Coridusicn  of  the  Sod^ti/s  Prooeedin^i. 


AI^ALYSIS,    AND    ITS 
BUTTER  AND  BUTTER 


^^N    REICHERT-MEISBL'S    METHOD    OF    BUTTER 

^K       APPLICATION  FOR  THE    EXAMINATION  OF 
^^1       SUBSTITUTES. 

^^^^H  BY    DE*    RUDOLF    WQLLNY, 

^^^^P  {Coniinued  frorn  page  210.) 

The  following  ari^ngement  was  devised  to  take  the  requisite  volume  of  alkali  from 

the  bottle  without  risk  of  absorption  of  carbonic  acid.  One  aperture  of  a  WoulflTs  bottle 

carries  through  a  cork  a  glass  tube,  2  cm,  in  ii^dth  and  5  c*m.  in  length,  filled  with  soda- 

Ume.     Through   the  other  aperture  of  the  bottle  (capacity  about  1  litre)   goes  a  glass 

tube  through  a  cork  to  the  bottom  of  the  bottle.     The  upper  end  of  this  tube  is  joined 

by  means  of  a  narrow  india-rubber  tube,  which  carries  a  pinch  cock,  with  the  lower  end  of 

ordinary  burette,  into  which,  near  Its  lower  end,  a  side  tube  has  been  blown,  carrying  a 

ch*cock,  india-rubber  tube,  and  a  glass  nosczle.     The  upper  end  of  the  burette  carries  a 

-lime  tube.     The  whole  arrangement  is  firmly  joined  together  by  means  of  a  board. 

The  burette  is  filled  by  sucking  at  the  upper  soda-lime  tube,  whilst  the  pinchcock  at  the 

pe  which  communicates  with  the  bottle  is  opened. 

Soda  soJutioD,  which  is  made  and  kept  as  described,  furnishes  from  3  c*c.,  no  more 
flaiile  acid  than  will  neutralise  '2  to  *3  c.c.  deci -normal  solution. 

It  was  next  necessary  to  prevent  absorption  of  caibonic  acid  during  saponification, 
oould  have  been  readily  managed  by  saponifying  in  a  corked  fiafik  carrying  a  svM 
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cientlj  long  glaBg  tube,  the  upper  end  of  whieh   is  bent  downward  ;  through  this,  the 
alcohol  vapouTB  could  escape,  whilst  carbonic  acid  could  not  enter.     The  strong  odom' 
of   butyric  ether  which  is  always   observed  when  butter  is  saponified^  however,  proves 
that  the  Beichsrt-Meifisl  method  has  a  second   source  of  error,  butyric  acid  being  lost      i 
when  alcoholic  potash  is  used,  ^M 

(Note  by  Translator.— T\nA  has  long  been  pointed  out  by  Hehner,  Allen*  Wanklyn,      i 
and  others,) 

As  butyric  ether  is  decomposed  by  heating  with  alcoholic  potash ^  it  seemed  advi^ble 
to  heat  the  mixture  for  some  time  under  a  reflux  condenser*     The  following  experimenti 
will  show  that  in  this  manner  the  ether  is  completely  decomposed,  and  the  butyric  j 
retained. 

Experiment  102. — 5  grms.  butter  were  saponified  with   3  c.c.  NaHO  and  6  t.t 
alcohol  in  a  flask  connected  with  an  ordinary  condenser,  the  alcohol  being  distilled  int 
a  aeoond  fiask.     The  soap  dissolved  in  100  c.c.  water,  and  distilled  with  40  c.c.  H^O^ 
(1  :  10),  required  for  110  c.c.  distillate  27*86  c.c.  deci-normal  solution. 

Experiment  103. — The  distillate  obtained  in  102  smelKng  strongly  of  butyric  ether, 
was  heated  with  3  c.c.  NaHO  under  reflux  condenser  for  half  an  hour.  The  alcohol  was 
then  distilled  ofl',  the  residue  diluted  with  water,  and  distilled  with  H^SOf  as  above.  100 
c.c.  distillate  required  -69  c.c.  ded  solution. 

Experiment  104, — 5  grms.  of  the  same  butter  were  heated  with  NaHO,  and  alcohol 
in  the  same  proportions  as  in  102  for  half  an  hour  under  reflux  condenser.     110  c.c  of 
the  soap  distillate  requii^  28*52  c.c.  deci-Bolution,  that  is,  the  sum  of  the  quant 
used  in  102  and  103. 

In  other  similar  experiments,  a  quantity  of  butyric  ether  was  obtained 
neutralised  respectively  •2,  '2,  *4,  *9,  1*5,  and  1*7  c.c.  deci^olution,  the  amount  of 
being  the  larger  the  greater  the  volume  of  NaHO  and  aleohoL 

The  two  chief  sources  of  error  of  the  Reich ert-Meissl  method  are  therefore  a  I 
butyric  ether,  and  a  gain  by  absorption  of  carbonic  acid,  and  from  what  has  been  bniup.i 
it  follows  that  the  saponification  must  be  carried  out  under  a  reflux  condenser,  that  the 
alcohol  must  be  distilled  ofl"  from  the  dos&d  flask,  and  that  the  soap  must  be  dissolved 
water,  also  in  a  dosed  flask. 

I  have   devised  the   following  arrangement   in   order   to  combine  these    vanou 
operations  in  a  convenient  manner,     A  condenser  slanting  upwai'd  at  an  angle  of  45"^ 
fixed  near  the  water-bath  upon  which  the  saponification  is  to  take  place.     The  flask 
connected  with  the  condenser  by  means  of  a  T-piece  and  india-rubber  tubes,  so  that  th^ 
leg  of  the  T-piece  can   be  directed  upward  or  downward  as  desired.     During  saponifi- 
cation, which  should  take  half  an  hour  on  the  boiling  water-bath,  the  leg  of  the  T-pieoaf'* 
is  directed  upward,  being  closed  with  a  short  piece  of  india-rubber  and  glass-rod.     Tlie 
alcohol  in  this  manner  runs  back  into  the  flask.     After  that  time  the  T-piece  is  turned 
downward  and  opened  :  the  alcohol  can   thus  be  collected  in  a  flask  standing  beneathf^ 
After  twenty  minutes,  when  distillation  is  complete,  the  T- piece  is  again  turned  up 
wards^  and  through   it  100   c.c.  of   boiling  water  are  run  into  the  flask  by  means  of 
pipette  being  tightly  joined  to  the  short  piece  of  india-rubber.    The  T-piece  is  closed  agami 
until  the  soap  is  completely  dissolved  in  the  water,  solution   bang  assisted  by  gently 
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shakixig  the  flask, 
the   water-tap  to 


The  flaak  is  then  taken  ofi*  the  water-bath,  itfi  contents  cooled  under 
50 — i^O^  (not  lower),  40  c.c.  H^90j,  and  a  few  pieces  of  pumice  are 
fbddedi  lit)  c,c,  distilled  off,  filtered,  and  100  c,c.  titrated  with  deci-normal  baryta  water, 
phenul-phthaleine  being  the  indicator.  I  prefer  baryta  to  alkali  solution,  because  with 
it  the  change  of  colour  is  somewhat  sharper,  although  the  colouration  produced  is  rather 
pink  than  purple.  Baiyta  has  also  the  advantage  that  it  at  once  indicates  if  accident- 
ally same  sulphuric  acid  has  been  mechanically  carried  over  into  the  distillate.  The 
baryta  solution  should  be  kept  in  a  WoulS^'s  bottle  precisely  as  the  50  per  cent,  soda 
solution  previously  referred  to.  A  few  blank  experiments  should  be  made,  and  the 
small  quantity  of  volatile  acid  obtained  subtracted  from  the  figures  yielded  by  fats. 

The  nozzle  of  the  soda  burette  must,  previous  to  each  experiment,  be  wiped  clean 
frota  any  carbonate,  and  the  first  few  drops  which  issue  must  be  rejected.  The  alcohol 
must  not  be  blown  into  the  flask  by  means  of  the  pipette ;  no  respired  air  must  be 
allowed  to  enter;  all  vessels  used  must  be  absolutely  cleen  and  neutral. 

(To  he  eorUinued.) 


ESTIMATION   OF  POTASSTC   BITARTRATE   IN   WINE-YEAST   AND 
ORITDE    CREAM   OF   TARTAR. 

By  Arthur  Borktbager.* 
Two  prooeeam  are  most  commonly  used  :  The  direct  titration  with   standard  soda  and 
Aiihrig  s  process  d  la  Ccisserok, 

The  Direct  Estimation. 

This  process  has  been  often  objected  to  because  the  tartar  often  contains  other  bodies 
of  an  acid  nature,  which  are  even  sometimes  fraudulently  added,  to  deceive  the  analyst. 
W&rington^  who  has  thoroughly  investigated  the  process,  often  obtained  results  in  excess  of 
what  was  expected  from  the  amount  of  potash. 

The  Method  d.  la  Casserole. 

I  was  not  able  to  get  the  original  paper,  and  therefore  had  to  be  content  with 
eoDSulting  some  abstracts,  which  did  not,  however,  well  agree  with  one  another. 
Acoording  to  one  abstract  50  grammes  of  the  coarsely  powdered  tartar  must  be  boiled 
for  ten  minutes  with  one  litre  of  water.  The  tluid  must  then  be  at  once  poured  off, 
und  after  standing  for  twelve  hours  at  normal  tempemture,  the  crystals  must  be 
wasiied  with  cold  water,  then  dried  and  weighed. 

According  to  another  abstract,  50  grammes  of  the  crude  tartar  are  boiled  for  ten 
minutes  with  1250  c.c.  of  water,  the  tiuid  allowed  to  stand  for  two  minutes,  and  then 
carefully  decanted  from  any  insoluble  matter*  After  standing  for  six  hours  the  crystals 
are  collected,  and  then  three  times  washed  with  cold  water,  using  altogether  one  litre  of 
wajtdi water.  They  are  then  dried  and  weighed.  In  analysing  yeast,  the  hot  liquid 
ifthould  be  poured  through  a  fine  sieve.  As  by  this  process  the  crystallisable  matter  is 
simply  weighed  and  considered  to  be  pure  potassic  bi tartrate,  it  must  in  many  caaea 
only  be  a  crude  approximation.     An  allowance  is  made   for  solubility  of  the   bi  tartrate 

♦  Hepert,  Anal,  Chemie,  37,  «7* 
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in  the  mother  liquor,  but  the  amount  varies  considerably  with  the  temperature.  To 
practically  ascertain  the  amount  dissolved,  the  easiest  plan  is  to  make  an  experiment 
side  by  side  with  pure  cream  of  tartar.  Boil  a  sufSciency  of  pure  potassio  bitartrate 
with  about  100  parts  of  water  for  ten  minutes,  let  crystallise,  and  by  means  of  standard 
soda  estimate  the  amount  of  the  salt  i-etained  in  one  litre.  We  then  know  how  much 
to  allow  in  our  analysis  of  the  crude  sample. 

The  following  example  will  show  the  necessity  of  making  a  proper  allowance. 
Suppose  the  crystallisation  took  place  at  a  temperature  of  28*29  deg.  C,  the  amount  of 
potassic  bitartrate  contained  in  the  1000  c.c.  mother  liquor  will  be  no  less  than  8*54 
grammes;  whilst  if  the  temperature  had  gone  down  to  1 1*5-13*5  degs.  C,  only  4*1  grammes 
will  be  retained.  It  therefore  is  not  fair  to  simply  make  an  allowance  of  10  per  cent., 
as  some  analysts  are  in  the  habit  of  doing. 

An  improvement  in  the  process  consists  in  washing  the  crystals  with  a  cold 
saturated  solution  of  pure  cream  of  tartar  instead  of  plain  water.  But  a  great  source 
of  error  is  caused  by  calcic  tartrate.  According  to  various  authorities,  neutral  calcic 
tartrate  is  soluble  in  300-400  parts  of  boiling  water;  but  it' is  much  more  freely  soluble 
in  solution  of  cream  of  tartar.  The  greater  part  of  the  calcic  tartrate  must,  therefore, 
V  crystallise  out  with  the  cream  of  tartar  and  make  the  rendement  too  high,  unless  the 
crystals  are  subjected  to  further  analysis.     I  now  made  the  following  experiments : — 

The  potassic  bitartrate  I  used  consisted  of  a  once  recrystallised  cream  of  tartar, 
which  contained  but  unweigha'ble  traces  of  lime,  sulphates,  and  chlorides.  To  make 
perfectly  sure  2*5  grammes  were  titrated  with  normal  soda,  and  took  13*5  c.c,  whilst  the 
ash  of  another  2*5  grammes,  when  titrated  with  semi-normal  sulphuric  acid,  also  took 
13*5  cc,  which  proved  the  perfect  purity  of  the  salt. 

I  now  prepared  pure  calcic  tartrate  as  follows  : — 

A  clear  solution  of  pure  Rochelle  salts  was  precipitated  with  a  perfectly  pure  and 
carefully  neutralised  solution  of  calcic  chloride.  The  precipitate  which  soon  became 
crystalline  was  first  washed  with  water  until  free  from  chlorine,  then  with  alcohol, 
finally  with  ether,  and  dried  at  50-60  deg.  C.  To  test  the  purity  of  the  salt,  two 
grammes  were  ignited  (once  with  addition  of  a  little  pure  sugar)  before  the  blowpipe, 
and  I  obtained  15*56  and  15*55  per  cent,  calcium.  The  percentage  calculated  from  the 
formula  CaC^K fi^iUfi  is  1538. 

By  my  oxalic  acid  process  (Zeitschr  f.  Anal.  Chemie,  1887)  I  got  57*59  per  cent, 
tartaric  acid,  theory  requiriug  57*69  per  cent.  50  grammes  of  the  pure  cream  of 
tartar  were  boiled,  with  and  without  addition  of  5  grammes  of  the  pure  calcic 
tartrate,  in  a  porcelain  dish  with  1100  c.c.  hot  water,  for  ten  minutes.  After  standing 
at  rest  for  two  minutes,  the  liquid  was  decanted,  and  the  residue  was  three  times  boOed 
with  50  cc.  of  water,  which  liquids  were  added  to  the  chief  mother  liquor.  The  liquid 
was  allowed  to  stand  over  night,  was  then  filtered  off  (filter  and  basin  were  weighed 
together),  and  the  deposit  dried,  and  weighed.  The  crystals  in  the  experiment  with  the 
mixed  tartrates  were  slightly  washed  with  some  of  the  mother  liquor  of  the  other.  The 
amount  of  potassic  bitartrate  in  the  mother  liquor  was  now  estimated  with  normal 
soda. 

The  crystals  obtained  from  the  mixed  tartrates  were  analysed  as  follows : — 


THE  AKAIiTar. 


From  tius  t^Ue  it  k  pkm  tbe  t^ealts  obiamed  by  tlw  niKgiWa  ii«  amdi  loo  1 
U  has  been  ugned  thh  doe^  not  Better  moich,  mstheoJck  tftrlimtoitmfeomTihialkle] 
dtuet ;  bttt  sdll,  ii  nwtMm  oofy  57*€9  psr  eenL  of  tarUrie  ftdd*  wliikl  IIm 
conUuis  797^  per  ent^  ftnd  for  muij  pnrpoaeB  ire  wmat  to  kiKnr  tlw  peraMtege  of 
real  poCaak  bitaitrm&e. 

I  DOW  Mi  anTJomt  to  know  bow  a  nuxtnre  of  crciin  of  tarter  mmi  gjpeuft  wonU 
bebaw0  m  the  cryetiiHwifimi  prooeaE.  I  tbferef ore  mde  m  amikr  eoqieriiuet  as  before, 
mmg  50  gnaunae  of  ibe  {wre  bilArtrOe,  and  abo  50  gruuBee  of  Uia  eMBO,  mixed  with 
€*5  giaauMi  of  gjpeiuiL.  In  Iba  Uank  eo^ertmeiii  I  obtaiiked  42-85  gimiDiBeB  of 
erf^rnhf  and  tbe  Aiolker  Hqnor  bad  retained  6-d3  graaaiaes.  In  ibe  mixioro  I  goi 
41'^  grmauaae  of  cxTsiaUy  wldcb  were  aoaljaed  as  folkvwa:-* 

S'5  graanMB  were  dbeolred  in  boi  water,  and  titialad  wiib  normal  eoda.  Thej 
rec|iixred  12  tjc^  ofjajvaleiit  to  2  2541  poUanc  bitartzato.  Hie  lolal  amo«mt  wae,  Ibei^ 
ror«t,  37  (^9  gnmmm^ZOi^  ^nmmm  tartark  add. 
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2*5  grammes  were  boiled  under  upright  condenser  with  30  c.c.  wfttor  and  10  c.c.  o 
a  20  per  cent,  solution  of  potassic  carbonate  for  one  hour.  After  cooling,  the  liqoic 
was  made  up  to  100*5  c.c.  50  c.c.  of  this  were  evaporated  to  10  c.c,  mixed  first  witii 
2  C.C.  of  glacial  acetic  acid,  and  after  five  minutes,  with  100  c.c.  of  98  per  cent. 
alcohol.  After  standing  oiror  night,  the  deposit  was  filtered  off,  washed  with  alcohol, 
then  redissolved  in  hot  water,  and  titrated  with  normal  soda.  Used  6*48  c.c.  ='9705 
gramme  tartaric  acid  in  1*25  of  the  salt,  a  total  32*45  grammes  tartaric  acid. 

5  grammes  of  the  salt  were  carefully  charred,  the  mass  extracted  with  water,  and 
the  residue  burnt  to  ash.  The  ash  was  treated  with  hydrochloric  acid,  which  ww 
now  added  to  the  watery  extract.  After  filtering,  the  sulphuric  acid  was,  as  usual, 
precipitated  with  baric  chloride.  I  obtained  0200  gramme  BaSO4=*0148OaSO/2H,0 
or  *1237  in  the  crystals. 

As  the  crystals  contained  32*45  grammes  of  tartaric  add,  of  which  30*08  grammes 
existed  as  potassic  bitartrate,  2*37  grammes  must  be  present  as  lime  compound.  The 
composition  of  the  crystals  was,  therefore — 

37*69  potassic  bitartrate 
4*11  calcic  tartrate  crystallised 
*12  calcic  sulphate  crystallised 

41*92 
The  residue  insoluble  in  boiUng  water  was  nicely  crystalline,  and  looked  like  pore 
calcic  tartrate,  which  it  nearly  proved  to  be  on  analysis.  The  mother  liquor  had  a 
much  stronger  acid  reaction  than  the  one  got  in  the  experiment  without  the  gypsmn. 
The  total  acidity  was  equal  to  8*38  grammee  tartaric  acid,  showing  the  presence  of  free 
acid.  This  was  tartaric,  and  not  sulphuric,  acid ;  then  it  gave  no  blue  colour  with 
dimethylaniline  violet.  The  reaction  between  the  cream  of  tartar  and  the  gypsum 
seems  to  be — 

The  presence  of  plaster,  therefore,  considerably  affects  the  rendement  of  the 
crystals,  and  renders  the  process  inaccurate. 

INDIR8CT   PROCESSES. 

Several  processes  have  come  to  my  notice,  which  were  originally  recommended  for 
tartars  only,  but  have  also  been  applied  to  wine  yeast.  Ten  grms.  of  the  substance  m 
incinerated,  and  the  char  extracted  with  water.  The  solution  is  evaporated  to  dryxiMi^ 
and  the  salts  (potassic  carbonate)  calculated  to  potassic  bitartrate ;  or,  instead  of  meralf 
weighing,  the  alkalinity  of  the  ash  may  be  taken  with  normal  add  and  then  calcolated 
to  cream  of  tartar  ;  or  the  potash  may  be  determined  with  platinic  chloride.  None  of 
these  methods  will  be  always  successful  when  the  yeast  is  in  a  decomposed  state,  or  when 
the  tartar  contains  much  gypsum,  or  when  fraudulent  additions  have  been  made.  The 
potassic  carbonate  formed  during  the  indneration  of  the  sample  will  act  on  the  gypsoB 
and  form  calcic  carbonate  and  potassic  sulphate.  The  result  obtained  by  the  titratkn 
with  add  must,  therefore,  be  too  low,  but  this  may  be  remedied  by  estimatmg  tiio 
sulphate  of  potash  and  calculating  this  also  to  the  bitartrate,  but  the  process  then  beoomei 
rather  tedious.     According  to  Warington  a  certain  portion  of  the  sulphate  iSy  during  the 
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^■rrmgi  redtioed  to  sulphide.  This  may  be  remedied  by  first  treating  the  ebar  with  a 
^Pfe  hydrogen  peroxide,  but  this  is  no  longer  practicable  when  the  tarteu^s  or  yeast  con* 
Bb  fr6e  sulphur^  which  is  sometimes  sprinkled  on  the  grapes.  As,  however,  calcic 
iolphide,  on  heating  with  potassic  carbonate,  yields  calcic  carbonate  and  potassic  sulphide 
(which  15  as  alkaline  as  the  carbonate)  I  cannot  see  how  the  reduction  of  the  sulphate 
can  influence  the  result  of  the  titration.  On  applying  the  titration  process  to  materials 
in  a  state  of  decomposition,  it  is  as  well  to  make  an  estimation  of  the  carbonic  acid  in 
^le  original  sample,  but  it  is  diihcult  to  decide  how  this  acid  is  distributed  between  the 
pcytash  and  the  Ume*  OUveri  estimates  the  cream  of  tartar  in  yeaeta  as  follows ; — 
10  grms,  of  the  sample  are  digested  with  40  c*c.  of  water  and  5  c.c.  fuming  hydrochloric 
Mid  for  24  hours,  then  filtei^ed  off,  and  titmted  with  standard  baric  chloride.  The  sul- 
phuric add  thus  found  is  calculated  to  calcic  sulphate.  The  liquid  is  now  filtered  from 
the  baric  sulphate  and  divided  into  two  equal  parts.  Part  a  is  made  alkaline  with  am- 
EDonia,  and  precipitated  with  ammonic  oxalate,  to  get  the  lime ;  part  b  is  first  nearly 
neutralised  with  caustic  soda,  then  mixed  with  slight  excess  of  ammonia,  and  then  pre- 
cipitated with  calcic  chloride.  The  calcic  tartrate  is  not  weighed  as  such,  but  ignited, 
i&d  then  converted  into  sulphate.  Any  lime  not  existing  as  sulphate  is  supposed  to 
Bodsl  as  tartrate,  and  the  balance  of  teu:taric  add  is  calculated  to  potassic  bitartrate.  The 
pifooeffi  is  fairly  good,  but  it  is  perfectly  useless  if  salts  of  sorrel,  Epsom  salts,  potassic 
stdphate,  or  caldc  carbonate  have  been  added. 


DIEBCT    PBOCE8SBS   OP   BBCKIfT   DATE. 
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^H  EL£imner  neutralises  2  grms.  of  yeast,  or  tartar,  with  caustic  soda.  To  prevent  the 
H^  dissolving  any  calcic  carbonate,  the  neutralisation  must  be  done  in  the  cold.  The 
Bkile  is  now  made  up  to  101  c.c.  (1  c.c.  being  occupied  by  the  insoluble  matter)  and 
filtered.  In  50  c.c.  the  total  tartaric  acid  is  now  estimated  as  follows  : — The  fiuid  is 
BT&porated  to  a  low  bulk,  and  then  mixed  with  acetic  add  and  alcohol.  The  predpitate 
b  washed  with  a  5  per  cent«  solution  of  potassic  chloride  saturated  with  pure  cream  of 
tartar.  After  washing  the  predpitate  is  dissolved  in  hot  water  and  titrated  with  semi- 
normal  soda.  About  this  process  I  want  to  make  the  following  remarks  :  The  neutrali- 
wticm  of  the  add  tartrate  in  the  cold  is  a  very  slow  operation.  It  took  me  half  an  hour 
|o  disolve  2  grms.  of  finely  powdered  tartrate  in  30  c.c  of  water  by  means  of  normal 
ykalL  The  choioe  of  potassic  chloride  as  washing  fluid  seems  to  me  to  be  an  unfortunate 
one,  and  the  washing  may  just  as  well  be  done  with  alcohol.  Then,  again,  the  cold 
Dieatralisation  will  not  altogether  prevent  the  acid  tartrate  from  acting  on  any  calcic 
carbonate  which  may  be  present* 

The  makers  of  cream  of  tartar,  however,  only  care  to  know  how  much  pure  add 
tartrate  may  be  obtained  by  re-crystallisation  of  the  crude  product,  and  cannot  prevent 
\!he  add  tartrate  acting  on  any  caldc  carbonate.  To  them  the  process  must  be  in  many 
saooo  useless*  As  caldc  tartrate  is  soluble  in  solution  of  neutral  alkaline  tartrates  I 
thought  it  advisable  to  ascertain  whether  in  Hammer's  process  any  caldc  tartrate  passes 
In  solution  and  may  interfere  with  the  result.  I  therefore  neutralised  a  very  finely 
mixture  of  2  grms.  of  chemically  pure  cream  of  tartar  and  half  a  grm.  of 
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crjBtaUifled  calcic  tartmte  suflpended  in  30  ouo^of  water  with  nonBal  potash.  This  tak 
half  an  hour  in  the  odd.  I  now  made  up  to  100*5  cc,  filtered  off  and  e^nponAelM^A 
of  the  filtrate  down  to  10  c.c. ;  2  cc.  of  glacial  aoetio  acid  were  now  added,  and 
five  minutes  vigorous  stirring,  100  cc.  of  98  per  cent.  aloohoL  After  standing 
night  the  precipitate  was  filtered  off^  washed  with  the  said  alooholy  dissdyed  in  bofliig 
water,  and  at  once  titrated  with  normal  soda.  I  used  5'33  cc  instead  of  6*d2«100-U 
per  cent,  add  tartrate.  The  presence  of  even  20  per  cent,  crystallised  cakio  tartnti 
does  not  therefore  interfere  with  the  estimation,  notwithstanding  a  little  cakao  tartnii' 
passes  in  solution.  I  now  tried  the  process  with  a  mixture  of  cream  of  tartar  and 
gypsum.  Twogrms.  of  pure  bitartrate  and  -3  grm.  of  gypsum  mixed  with  80  cc  of  water 
were  neutralised  in  the  cold  with  normal  soda,  which  operation  took  about  40  minutes. 
The  liquid  was  made  up  to  100*5  cc,  and  filtered  ofi^  when  50  cc  of  the  filtrate  was 
treated  as  described.  Used  4*67-4*69  cc  normal  soda  "87*98  per  cent,  potaasic  Utar- 
trate.  The  presence  of  13  per  cent,  of  gypsum  (yeasts  often  contain  as  much),  thevfr>  (' 
fore,  seriously  affects  the  accuracy  of  the  process. 

F.  Klein's  pbocsss. 

This  process,  which  is  a  great  improvement  on  the  others,  is  baaed  on  the  slight 
solubility  of  cream  of  tartar  in  solution  of  potassic  chloride.  It  has  the  advantage  of 
being  the  best  process  from  a  manufacturer's  point  of  view. 

1*8-2*2  grms.  of  the  sample  are  boiled  5  times  with  distilled  water,  and  the 
residue  washed  on  a  filter  with  boiling  wat^,  until  every  trace  of  acidity  is  removed* 
The  filtrate  is  evaporated  down  to  40  c.c,  when  5  grms.  of  potassic  chloride  are  intro- 
duced. After  vigorous  stirring  for  15  minutes,  the  precipitate  is  filtered  ofl^  washed 
with  a  10  per  cent,  solution  of  potassic  chloride  (saturated  with  cream  of  tartar)  and  thin 
titrated  with  normal  soda. 

{To  he  continued,) 
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crjBfjftUifled  calcic  tartmte  suflpended  in  30  ouo^of  water  with  nonBal  pofcaah.  Thia  took 
half  an  hour  in  the  odd.  I  now  made  up  to  100*5  cc,  filtered  off  and  e^mponritedW^A 
of  the  filtrate  down  to  10  c.c. ;  2  cc.  of  glacial  aoetio  acid  were  now  added,  and  alter 
five  minutes  vigorous  stirring,  100  c.c.  of  98  per  cent.  aloohoL  After  standing  over 
night  the  precipitate  was  filtered  ofi^  washed  with  the  said  alooho!,  dissolved  in  hoiliDg 
water,  and  at  once  titrated  with  normal  soda.  I  used  5*33  cc  instead  of  6*32  » 100*18 
per  cent,  add  tartrate.  The  presence  of  even  20  per  oent.  crystallised  oahnc  tartmta 
does  not  therefore  interfere  with  the  estimation,  notwithstanding  a  little  cakao  tartrate  * 
passes  in  solution.  I  now  tried  the  process  with  a  mixture  of  cream  of  tartar  and 
gypsum.  Two  grms.  of  pure  bitartrate  and  *3  grm.  of  gypsum  mixed  with  30  c.a  of  water 
were  neutralised  in  the  cold  with  normal  soda,  which  operation  took  shout  40  minutes. 
The  liquid  was  made  up  to  100*5  cc,  and  filtered  off,  when  50  cc.  of  the  filtrate  was 
treated  as  described.  Used  4*67-4*69  cc.  normal  soda  "87*98  per  cent,  potasoc  bitar- 
trato.  The  presence  of  13  per  cent,  of  gypsum  (yeasts  often  contain  as  much),  there-  . 
fore,  seriously  affects  the  accuracy  of  the  process. 

F.  Klein's  pbockss. 

This  process,  which  is  a  great  improvement  on  the  others,  is  baaed  on  the  ali^t 
solubility  of  cream  of  tartar  in  solution  of  potassic  chloride.  It  has  the  advantage  of 
being  the  best  process  from  a  manufacturer's  point  of  view. 

1*8-2*2  grms.  of  the  sample  are  bdled  5  times  with  distilled  water,  and  the 
residue  washed  on  a  filter  with  boiling  wat^,  until  every  trace  of  addity  is  removed. 
The  filtrate  is  evaporated  down  to  40  c.c,  when  5  grms.  of  potassic  chloride  are  intro- 
duced. After  vigorous  stirring  for  15  minutes,  the  predpitate  is  filtered  ofl^  washed 
with  a  10  per  cent,  solution  of  potassic  chloride  (saturated  with  cream  of  tartar)  and  thn 
titrated  with  normal  soda. 

{To  he  continued,) 
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PROCEEDINGS  OF  SOCIETY   OF  PIJBLIC   ANALYSTS. 
fdinnvy  meeting  of  this  Society  was  held  on  the  14th  ult.  at  BurHogton  Houses  the 
lent,  Mr-  A,  H.  Allen^  ia  the  chair. 

The  minutes  of  the  previous  meeting  were  read  and  confiimed, 
ya  the  ballot  papers  being  opened  it  was  reported  that  the  following  gentlemen  had 
fleeted  ; — As  member,  W.  Hogben,  analytical  chemist.     As  associate,  A.  W.  Trencht 

it  to  Mr*  0.  C.  Hagemann. 
The  following  gentlemen  were  pi'oposed  for  election  :— *As  members,  John  Heron, 
tical  chemist ;  W.  £.  Matthews,  anfdytical  chemist,  of  Melbourne  ;  Laurence  B riant, 

'i  analyst,  Hoi  bom  Viaduct. 
Mr.  Fox  was  appointed  auditor  for  the  emsuing  year,  and  in  case  Mr.  Johnstone 
mod  too  unwell  to  act,  it  was  decided  to  a&k  Mr,  Harland  to  assist  Mr.  Johnstone. 
3ir.  Adams  proposed,  and  Mr,  Hehner  seoondedi  a  notice  of  motion,  to  lie  on  the 

for  next  meeting,  that  **  Mr.  W.  F.  Lowe,  of  M,  Cheapmde,  be  appointed  Solicitor  to 
Dciety,  and  that  whenever  legal  business  is  likely  to  oome  before  the  Council  be  be 
ited  to  attend." 
!lie  following  papers  were  read  and  discussed  : — 

•*  Note  on  the  Estimation  of  Peroxide  of  Hydrogen."     By  C.  T.  Kingaett 
**  The  Relation  between  SpeciHc  Gravity,  Fat  and  Solids  not  Fat,  upon  the 
laaia  of  the  Society's  Prooees  for  Milk  Analysis.''     By  Otto  Hehner  and  Henry  B. 
Richmond* 
At  the  InBta&oe  of  t)r.  Muter  (who  was  absent  through  illness),  Mr.  Hehner  referred 

new  Margaiine  Act,  which  comes  into  force  on  the  Ist  of  January,  and  to  the 

iQ  of  public  anatystb'  certificates  under  it. 
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1                     2 
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PAT>Pr                Smooth ; 
^^P®'^-             Shaft  full. 

Folded  larger 
than  90». 

New 
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Old  Fluted 
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Fleated 
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Bicbmond's 
Pleat. 
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68 
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45 
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48 

55 

Average       285 
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Schiill(590)J    450 
washed  with  ]     545 

160 
180 
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192 

543 

582 

100 
90 

200 
155 

H.Fl L  750 

250 

162 
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188 

150 

Average       577 
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165 

492 

119 

156 

Schleicherand       ^^^ 
SchiiU(597)X     ;y" 
very  Thick     [^^ 

415 

368 

1125 

262 
350 
332 

295 

288 
420 

192 
210 
180 

155 
172 

176 

280 

322 

488 

202 

160 

Average       886 

547 

317 

373 

198 

160 

Schleicherand  f  Jt? 
SoMU(597).^    388 
Thick    ....  t  430 

517 

182 
252 

188 
212 
168 

132 
455 

188 

85 

88 

135 

92 
100 
146 

252 

160 

507 

80 

92 

Average       445  301  182  321  97  107 

It  is  seen  that,  with  all  classes  of  filter-paper  examined,  the  worst  plan  which  can 
be  adopted  is  to  fit  a  filter  closely  into  the  fannel.  The  paper  does  not  get  a  chance  to 
work,  and  the  loss  of  time  is  very  great,  the  greater  the  thinner  the  paper.  When  the 
filter  is  folded  so  that  it  lies  loosely  in  the  funnel,  excellent  results  are  frequently  ob- 
tained, but  these  are  somewhat  erratic,  especially  with  thin  papers,  because  the  paper 
is  apt  to  slip  closely  into  the  funnel  when  fully  weighted  with  water.  In  all  cases  the 
velocity  in  Class  3  was  the  greater,  the  greater  the  angle  at  which  the  fold  was  made. 
The  new  ridged  funnel  gave  the  best  and  most  concordant  results.  It  disposes  of 
any  chances  due  to  imperfect  folding  or  fitting  of  the  paper  ;  it  allows  more  freely  than 
any  of  the  other  methods  the  passage  of  the  fluid  into  the  stem,  and  this  far  more  cer- 
tainly than  the  old  fluted  funnel,  which,  indeed,  with  thin  paper  gives  very  bad 
results. 

Paper  folded  in  pleats  in  the  usual  manner  filters,  especially  in  the  case  of  very 
thick  paper,  faster  than  smooth  filters  are  capable  of  doing,  but  the  long,  uneven 
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edge  renders  washing  bo  difficult  that  they  cannot  well  be  tued  for  exact  quantitatiye 
work. 

The  folding  used  in  the  tests  stated  in  Column  7  is  intended  to  obviate  this  difE- 
ctilty  as  f ar  afi  possible,  and  to  provide  a  pleated  filter  with  a  smooth  edge*     It  wiU  be  ^_ 
seen  that  ita  filtration  velocity  equals  that  of  ordinary  pleated  paper.  H 

The  funnels  with  deep  ridges,  described  in  this  papei%  have  been  made  by,  and  may 
be  obtained  from  Messrs,  Townson  and  Mercer,  87,  Bishopsgate  Street,  at  a  price  differing 
bat  very  little  from  that  of  ordinary  smooth  funnels. 


ALUMINA    AS    A    KATXJRAL   CONSTITUENT   OF    WHEAT    FLOUR. 

By  W.  C.  Youn«,  F.aS. 
(Read  at  Meeting^  November^  18S7.) 
In"  a  paper  read  before  the  Society  last  .June,  and  published  in  the  August  number  of 
the  Analyst,  I  gave  an  acoonnt  of  some  experiments  with  the  logwood  test,  the  results  of 
which  seemed  to  indicate  that  alumina  was  a  natural  constituent  of  wheat  flour,  and, 
further,  that  it  was  confined  to  the  gluten,  the  starch  being  quite  free  from  it.  In  the 
digiru^ion  which  followed,  our  President  pointed  out  that  it  was  generally  supposed  that 
alumina  was  not  a  natural  constituent  of  wheat  flour,  and  that  when  found  it  was 
aficribed  to  accidental  impurities  or  purposely  added  alum.  I  find  also  that  in  the  dis* 
ciisaioD  of  a  paper  by  Wanklyn  at  the  first  meeting  of  this  Society,  Mr.  Allen  similarly 
expressed  himself,  but  Dr.  Duprd  mentioned  that  in  conjunction  with  Dr.  Odling  he  had 
made  many  analyses  of  wheat,  and  had  found  minute  quantities  of  alumina  in  every 
sample. 

Recently  Yoshida  has  communicated  a  paper  to  the  Chemical  Society  on  *'  Aluminium 
in  the  ashes  of  flowering  plants,'*  in  which  he  shows  that  alumina  is  a  normal  con- 
stituent of  wheat  and  other  cereals. 

Soon  after  the  reading  of  my  last  paper,  I  made  a  quantitative  experiment  on  wheat 
flour,  the  result  of  which  not  only  confirms  Yoshida's  work,  but  shows  further  that  the 
whole  of  the  alumina  is  contained  in  the  gluten. 

The  flour  used  was  the  best  quaUty  Vienna,  containing  '7  per  cent,  of  ash,  and  as 
near  as  I  could  ascertain  about  8  per  cent,  of  gluten.     I  obtained  from  100  grammes  of 
thi-H   Hour,  by  a  process   I  shall   presently  describei   '0075    gramme    of  phosphate    of  ^ 
alumina*  H 

The  gluten  was  separated  by  washing  in  a  muslin  bag  in  the  usual  way,  and  when  ™ 
dried  contained    1*26  per  cent,  ash;  20  grammes  of  this  dried  gluten,  finely  powdered, 
waa  then  treated  with  about  250  c.c.  of  a  mixture  of  equal  volumes  of  acetic  acid  and 
water,  and  h^ted   in   the  water  bath  for  about  twentyeight  hours.       By  this  time  the 
mans  had  become  quite  liquid,  the  gluten  having  lost  its  firmness  in  the  same  way  that 
gelatin  does   under  similar  circumstances.     After  standing  a  short  time  the  liquid  was 
poured  ofi',  and  the  sediment  further  treated  with  weak  acetic  acid  twice,  and  the  three  ^ 
portions  of  hquid  evaporated  to  dryness,  the  sediment  being  rejected.     In  this  way  I  ^| 
think  that  any  extraneous  earthy  matter  present  in  the  gluten  was  separated,  and,  there- 
fore, only  the  natural  alumina  retained. 

The  dried  residue  was  then  burnt  to  a  perfect  «k&\i,  \)£k^  w^  ^aaas^x^  '>si.  ^i^Ni^ 
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hydrochloric  acid  and  filtered,  the  insoluble  matter  being  well  washed  and  weighed.  The 
insoluble  matter  thus  obtained  weighed  only  '009  gramme,  and  of  this  *0075  was 
silica. 

The  insoluble  matter  was  then  fused  with  about  twice  its  bulk  of  mixed  alkaline 
carbonates,  dissolved  in  dilute  hydrochloric  acid  and  filtered.  This  filtrate  was  added 
to  the  acid  solution  of  the  ash,  evaporated  to  dryness,  redissolved  in  a  small  quantity  of 
dilute  hydrochloric  acid  and  filtered.  The  filtrate  was  then  boiled,  and  cautiously 
added  to  25  c.c.  of  a  saturated  solution  of  pure  caustic  soda,  also  boiling,  and  the  whole 
kept  boiling  for  a  few  minutes.  It  was  then  filtered,  and  the  precipitate  washed,  the 
filtrate  made  slightly  acid  with  hydrochloric  acid,  about  5  c.c.  of  a  saturated  solution  of 
sodium  phosphate  added,  and  finally  a  slight  excess  of  ammonia.  After  boiling 
for  about  ten  minutes,  the  precipitate  of  phosphate  of  alumina  was  collected  and 
weighed. 

I  may  mention  that  the  process  I  have  just  described  has  been  in  use  for  some  years 
now  in  my  laboratory  for  determining  alumina  in  bread  and  flour,  and  is  really  an 
improvement  on  a  modification  of  Normandy's  old  process  which  I  suggested  some  years 
back.  The  points  to  be  observed  as  essential  to  success  are,  first,  the  fusion  with 
alkaline  carbonates  of  the  ash  insoluble  in  hydrochloric  add,  as  I  have  repeatedly  found 
that  hydrochloric  acid  does  not  dissolve  the  whole  of  the  alumina  in  the  ash ;  second, 
keeping  the  solutions  down  to  the  smallest  possible  bulk  j  and  third,  the  employment  of 
a  saturated  solution  of  soda. 

In  this  way  I  obtained  '0185  gramme  of  phosphate  of  alumina  from  20  grammes 
of  gluten.  Now  as  the  flour  contained  8  per  cent,  of  gluten,  and  gave  originally  -0075 
per  cent,  of  phosphate  of  alumina,  20  grammes  of  gluten  would  be  equivalent  to  250  of 
flour,  which  would  yield  '01875  of  phosphate  of  alumina.  So  that  practically  I  obtained 
the  whole  of  the  alumina  of  the  flour  in  the  gluten.  As  in  the  process  of  washing  the 
starch  from  the  gluten  a  large  proportion  of  any  foreign  earthy  matter  that  may  have 
been  present  must  have  been  separated,  and  any  remaining  eliminated  by  dissolving  the 
gluten  in  acetic  acid,  there  can  be  no  doubt  that  the  alumina  obtained  in  this  experiment 
was  present  as  a  natural  constituent  of  the  flour,  and  I  think  further  that  the  interest- 
ing fact  is  established  that  the  bulk  of  it  is  associated  with  the  gluten. 


DOES  NEUTRAL  OR  SUB-ACETATE  OF  LEAD  PRECIPITATE  HOP- 
BITTERS  1 
By  Dr.  W.  Johnstone. 
{Read  at  Meeting,  November,  1887.) 
Gentlemen, 

It  will  be,  in  your  recollection  that  our  worthy  President  read  a  paper  before 
the  Society  in  May  last,  entitled  "  An  Improved  method  of  Detecting  Quassia  and  certain 
other  Hop-substitutes  in  Beer,"  wherein  the  following  sentence  appeared  :  "  Seeing  that 
the  bitter  principles  of  hops  are  entirely  precipitated  by  neutral  acetate  of  lead,  the 
presence  of  some  hop-substitute  is  absolutely  certain  if  the  chloroform  or  ether  residue 
luu  a  marked  bitter  tasteJ^    In  the  intere&ting  diacoKnou  following  the  reading  of  that 
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r,  Mr.  Adams  said  he  had  no  difl^culfej  in  distinguiahing  between  a  bitter  of  hops  and 
substitute  used  for  it,  but  he  did  not  think  there  was  any  possibility  of  distinguish- 
between  the  individual  bitters,  and  one  could  only  positively  say  there  was  another 
present  besides  that  of  hops.  Dr*  Muter,  in  following  Mr,  Adams,  remarked  as  f olb  ws: 
6w  came  a  difficulty  which  shook  his  faith  as  an  analyst  as  regarded  hop  bitters. 
always  believed  in  the  process,  from  practLsing  upon  beers  with  van o us  added  bitte 
1  acme  time  ago  he  got  a  beer  which  he  was  privately  assured  by  the  maker  to  ba^ 
>ltter  other  than  hops.  This  sample  he  put  through  the  process,  and  he  got  a  bitter 
of  that  beer  with  chloroform,  after  using  lead.  H©  worked  on  a  fairly  large  quantity, 
the  process  here  showed  bitters  other  than  hop,  although  he  was  assured  that  the 
iple  represented  as  pure  a  beer  as  could  possibly  be  obtained.'^ 
If  Mr*  President,  have  experienced  and  obtained  the  same  results  as  Dr*  Muter,  ani 
I  now  no  hesitation  in  stating  that  the  use  of  neutral  or  sub-acetate  of  lead  in 
[pitating  hop  bitters  is  no  use  whatever,  and  for  the  following  reasons :  in  that 
ived  a  sample  of  beer  from  my  friend,  Mr.  Quarter  main,  who  assured  me  that  it 
wed  by  himself,  and  from  nothing  but  pure  malt  and  hops.  Now  this  sample  of  beer 
091  put  through  the  process  gave  a  decided  bitter. 
The  result  aroused  my  suspicions,  and  1  wrote  to  my  friend  reporting  the  resu 
he  kindly  replied,  assuring  me  again  that  the  beer  was  as  he  represented,  and  that 
were  four  different  samples  of  hops  used  in  the  brew,  three  of  which  he  eent  me, 
le  same  time  stating  that  he  was  very  sorry  he  could  not  send  the  fourth  sample,  as 
f  had  been  entirely  used  up  at  that  particular  brewing,  a  circumstance  I  also  regretted  ; 
,  I  submitted  the  three  samples  I  received  to  the  process  and  found  all  of  them 
I  a  distinct  bitter,  so  under  these  circumstances  the  bitter  found  in  the  beer  could  not 
rholly  derived  from  the  missing  sample,  and  therefore  does  not  affect  the  finding  of 
bitter  in  this  particular  sample  of  beer* 

The  idea  now  occurred  to  me,  c^uld  the  three  samples  of  hops  examined  have  beei 

kted  in  any  way  with  an  infusion  of  Quassia  or  other  foreign  bitter  ;  so  to  decide  this 

ion,  if  possible,  I  obtained  from  Mr,  Bpriggs,  who  resides  at  Maidstone  (brother  of 

of  my  assistants),  a  sample  of  this  year's  hops,  plucked  hj  himself  and  forwarded 

TOct  to  me  in  the  condition  in  which  they  were  picked,  and  upon  arrival  they  were 

ftfally  wind-dried,  and  then  submitted  to  the  process.     The  results  obtuned  being  a 

ded  and  distinct  bitter. 

One  fact  more,  and  I  am  finished.     This  morning  I  received  a  sample  of  hops  from 
President,  who,  in  the  letter  that  accompanied  the  sample,   informed  me  that  he 
Id  obtain  no  bitter  from  them  after  having  submitted  them  to  the  process.     I,  fortu- 
ly,  have  been  ableAlso  to  pass  them  through  the  mill,  but  with  quite  a  different  result 

gentlemen,  i&  the  bitter  extracted  for  you  to  taste, 
I  shall  not  detain  you  any  longer,  gentlemen,  but  conclude  by  stating  that   the 
described  by  our  President  in  his  paper,  read  before  the  Society  and  published  in 
Judo  number  of  The  Akat^yst,  is  quite  misleading,  and  that  the  use  of  neutral  or 
iioetate  of  lead,  used  in  the  manner  as  therein  described,  does  not  precipitate  the  naturj 
^belonging  to  hops. 
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ON  REICHERT-MEISSL'S  METHOD  OF  BUTTER  ANALYSIS,  AND  ITS 
APPLICATION  FOR  THE  EXA.MINATION  OF  BUTTER  AND  BUTTER 
SUBSTITUTES. 

BY    DR.    RUDOLF    WOLLNY. 

(Continued  from  page  237.) 
The  following  results  were  obtained  by  the  method  improved  as  described.  The  reagents 
were  first  tested,  and  then  five  blank  experiments  were  made,  3  c.c.  NaHO  and  6  c.c. 
alcohol  being  treated  without  fat,  predsely  as  the  sample  to  be  analysed,  namely,  they 
were  boiled  for  15  minutes  under  a  reflux  condenser,  the  alcohol  distilled  off  in  15  minutes ; 
100  c.c.  of  boiled  distilled  water  were  added,  and  the  solution  kept  hot  in  a  water  bath 
for  the  same  time,  and  ultimately  distilled  with  40  c.c.  H^SO^  and  two  small  pieces  of 
pumice;  the  distillate,  measuring  110  cc,  was  filtered,  and  100  c.c.  were  titrated.  The 
figure  thus  obtained,  due  to  the  volatile  acid  contained  in  the  soda  solution  and  to  the 
carbonic  acid  unavoidably  absorbed,  was  subtracted  from  the  analytical  results  furnished 
by  the  various  fats.  In  the  second  column  of  the  subjoined  table  the  corrected  numbers 
are  found,  indicating  exactly  the  volatile  fcUty  acids. 

Analyses  made  by  R.  Wollny. 

C.c.  deci-normal  alkali 


No. 

Substance  examined. 

105 

3  cc. 

NaHO 

106 

)» 

)* 

107 

» 

)y 

108 

» 

» 

109 

i» 

1* 

110 

Blank  experiment 

111 

» 

» 

112 

» 

1* 

113 

» 

» 

114 

» 

» 

115 

Beef  fat 

116 

» 

117 

Earthnut  oil 

118 

>» 

»> 

119 

Sesam  Oil 

120 

n 

» 

121 

Cotton  Oil 

122 

» 

)» 

123 

Oleomargarine 

124 

}» 

125 

Pure  Butter 

126 

j> 

127 

» 

128 

» 

129 

>» 

130 

n 

131 

»» 

1^2 

/* 

r 

Consumed 

Corrected. 

•30 

— 

•30 

— 

•30 

— 

•30 

— 

•25 

— 

•35 

— 

•35 

— 

•30 

— 

•30 

— 

•25 

— 

•33 

•03 

•33 

•03 

•33 

.03 

•33 

.03 

•33 

.03 

•33 

.03 

.44 

.14 

.39 

.09 

.39 

.09 

.39 

.09 

28-82 

28-52 

28^93 

28-63 

28-71 

28-41 

28-93 

28-63 

28-88 

28-58 

28^82 

28^52 

28-82 

28-52 

82-77 

28-47 

Calculated 
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C.c.  deci-normal  alkali. 

Subfltanoe  exair 

Consumed. 

Corrected. 

Calculated 

Pure  Butter 

28-82 

28-52 

— 

»            n 

28-88 

28  58 

— 

>i            >» 

20-45 

2015 

— 

Margarine  1  (2  per 

cent. 

Butter)       -88 

•58  \ 

•62 

»         >»  \»f 

II 

II 

)       -88 

•58   ' 

2(4 

II 

II 

)     1-54 

1-24' 

1-20 

»                  >»    (»» 

II 

II 

)     1-43 

M3 

„         3(6 

II 

II 

)     1-98 

1^68  1 

177 

»>                  >»    \)> 

>» 

II 

)     2  04 

1-74 

»         4(8 

II 

II 

II 
II 

)     264 
)     2-70 

2  34^ 
2  40 

2-34 

5  (10 

M 

II 

)     319 

2  89] 

2-92 

l»                   >»    (>> 

II 

II 

)     3-30 

3  00  J 

6  (60 

II 
II 

II 
II 

)  14-63 
)  14-74 

14-33  1 
14^44  • 

14-35 

7  (85 

II 
II 

II 
II 

)  24-64 
)  24-86 

24-34  " 
24-56 

24-35 

8  (90 

II 

II 

)  26-51 

25-21  • 
25-88  • 

25-79 

>>                  >»    \»> 

II 

II 

)  26-18 

9  (95 

99 

II 

)  27-61 

27-31 

27-22 

Analyses 

MADE   BY   A. 

Sanger. 

3  C.C.  NaHO 

•17 

— 

— 

Blank  Experiment 

•22 

— 

-- 

»>              >» 

•22 

— 

— 

»>                  n 

•22 

— 

— 

»>                  »> 

•22 

— 

— 

»                  » 

•22 

— 

— 

Oleomargarine 

•28 

•06 

— 

M 

•28 

•06 

— 

» 

•28 

•06 

— 

)» 

•28 

•06 

— 

»♦ 

•22 

•00 

— 

Pure  Butter 

29^25 

28-93 

— 

19            yt 

29^15 

28-93 

— 

»            » 

29^15 

28-93 

— 

»            }) 

28-82 

28-60 

— 

»♦             >» 

28-82 

28-60 

— 

99                  1* 

28-82 

28-60 

— 

»»                   » 

28-99 

28-77 

— 

»                  99 

28-99 

28-77 

— 

Margarine  1  (2  per 

cent. 
II 

Butter)       -77 
II      )       -88 

•551 
•66 

•62 

»         2(4 

II 

)     1^54 

1-32  1 
1-27  J 

1-20 

II          II  v»» 

99 

)     1-49 

3(6 

II 

)     209 

1^87  \ 
1-93/ 

1-77 

II                  II    \l» 

II 

)     215 

»         4(8 

II               II  (w 

11 
9f 

II 

9» 

)     2-64 
)     2-64 

2-42' 

^ 

^^V 
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C.c.  deci-normal  alkali. 


No. 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 


Substance  examinfid. 
Margarine  5  (10  per  cent.  Butter) 


r 

Consumed. 


Cotton  Oil 


6  (50 
7(85 

>i  V  » 

8(90 

>»  V  » 
9(95 


3-08 
)  3-08 
)  14-47 
)  14-41 
)  24-31 
)  24-42 
)  25-74 
)  25-95 
)  27-50 
•31 
•35 


Corrected. 

2-86 

2-86 

14-25 

1419 

24-09 

24-20 

25-52  1 

25-73 

27-28 

•09 

•13 


Calculated. 
2-92 

14-35 

24-26 

25-79 
27-22 


Summary  op 

Analyses. 

Hesults 

Besults 

Differences  of  4  and 

Substance  eicamined. 

by  modified  method. 

by  Meissl  method. 

5  compared  with  3. 

Min. 

Max. 

Mean. 

Min. 

Max. 

Min. 

Max. 

1 

2 

3 

4 

5 

6 

7 

Beef-fat. 

-03 

•03 

-03 

— 







Oleomargarine. 

— 

— 

— 

•26 

•92 

— 

— 

Earthnut  oil. 

-03 

-03 

•03 

•19 

129 

-16 

1-26 

Sesamoil. 

•03 

-03 

-03 

•63 

1^07 

•60 

1-04 

Cotton  oil. 

•09 

-14 

•11 

•74 

•74 

-63 

•63 

Butter  mixture,  2  per  cent. 

•56 

•66 

•59 

107 

1-58 

•48 

•99 

4        „ 

1-13 

1-32 

124 

1-84 

213 

•60 

•89 

^>              6        „ 

1-68 

1-93 

1-81 

2-39 

3-60 

•58 

r79 

»              "        » 

2-34 

2-42 

2-40 

2-83 

334 

-43 

•94 

10        „ 

2-86 

300 

2-90 

316 

3-89 

-26 

•99 

„            50        „ 

1419 

14-44 

14-30 

1504 

15-88 

-74 

1-58 

»             85 

2409 

24-56 

24-30 

24-94 

25-34 

•64 

1-04 

>»             '^        » 

25-52 

26-21 

25-84 

26-04 

26-55 

•20 

-71 

95        „ 

27-28 

27-81 

27-30 

27-76 

28-24 

-46 

-94 

Pure  butter. 

28-41 

28-93 

28-65 

28-93 

80-55 

-28 

1-90 

The  soda  solution  used  by  myself  had  been  filtered  through  glass-wool,  but  was 
slightly  turbid  from  suspended  carbonate ;  that  used  by  Sanger  was  quite  clear,  and  the 
latter,  therefore,  found  somewhat  less  volatile  add  in  the  alkali  used  than  I  did. 

In  experiment  135  the  soap  solution  had  been  allowed  to  become  cold  and  had  con- 
sequently gelatinised.  The  fatty  acids  separated  from  it  were  therefore  solid  and  fused 
only  towards  the  end  of  the  distillation.  The  volatile  acids  obtained  consumed  only 
20-15  C.C.  instead  of  28-65  c.c.  It  is  necessary  therefore  that  the  soap  solution  should  he 
decomposed  when  having  a  temperature  of  not  less  than  50  to  60^  C. 

The  correct  figures  of  column  2  agree  very  well  with  the  calculated  ones.  The 
volatile  fatty  adds  passing  into  the  distillate  correspond  therefore  to  the  total  quantities 
contained  in  the  soap,  and  hence  it  is  possible  to  calculate  accurately  the  percentage  of 
butter  contained  in  mixtures,  when  the  fluctuations  of  volatile  adds  in  dijQferent  butters 
have  been  ascertained  by  further  experiments.     All  estimations  hitherto  made  are 
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8^  for  reaaons  already  stated.   The  same  applies  to  the  estimations  of  volatile  acids 
ke  various  materials  entering  into  the  composition  of  butter-substitutes.     The  method 
tialyeia,  as  modi  tied  by  me,  satisfies  all  reasonable  demands  which  may  be  made,  and 
^lies  with  the  requirements  of  Clause  2  of  the  German  Margarine  Bill. 
The  object  of  the  present  investigation  has  so  far  been  directed  towards  conducting*^ 
ftponijlcation  in  a  manner  free  from  sources  of  error  :  I  now  proceed  to  the  second 
the  research,  viz.,  to  ascertain  the  conditions  of  distillation  whereby  absolutely 
ttiform  results  may  be  obtained.     This  object  has  already  been  attained  in   materials 
small  amounts  of  volatile  acids  ;  but  in  the  case  of  butter  and  mixtures  con- 
ig  a  large  percentage  of  it,  differences  up  to  *7  c.c.  have  been  observed.     It  became 
therefore  to  study  all  conditions  which  might  influence  the  result  of  the 
llation. 
In  the  first  place,  it  appeared  of  ijatereet  to  ascertain  the  total  amount  of  volatile 

(contained  in  butter,  respectively  how  much  could  be  obtained  by  repeated  distillation 
3  decomposed  soap. 
Experiments  191-202. — 5  grms.  butter- fat  were  saponified  and  decomposed  as  usual ; 
110  c^c.  had  been  distilled  off,  110  c.c.  distilled  water  were  added,  and  the  like 
nt  again  distilled  off;  this  was  repeated  twelve  times. 
The  distillates  required  the  following  quantities  of  ded-normal  solution : — 
h  28-16  5.  »33  0.  *28 

2*20  G.  -33  1(1.  '28 

3.  77  7.  '33  Ih  -22 

4.  '60  S.  '33  12.  '22 
.  of  33*95  c.c,  the  distillation  not  being  quite  completed  even  then. 

Similar  series  of  experiments  (203-2 1 7)  were  made  with  three  other  samples  of  butter,| 

1.  2.  3. 

Distillate  1  36-74  27-99  31-29 

„         2  297  2*86  3-41 

3  -88  -77  MO 


ft 
ft 


•55 
•44 


'55 
•44 


•Ge 

•44 


_^^  31-58  32-01  36-90 

The  quflintto  of  volatile  adds  obtained  in  the  first  distillate  are  therefore  fairly 

lortionate  to  the  total  amounts,  and  no  advantage  could  be  derived  for  analytical 

poses  by  repeated  distillations. 

The  molecular  weight  of  the  volatile  adds  contained  in  the  various  fractions 
i»r  3  were  next  ascertained  by  weighing  the  baryta  salts.     That  of  the  first  and  ma 
poD  was  found  to  be  96,  whilst  the  insoluble  portion  of  the  fatty  acids  passing  ovi 
I  the  fir«t  distillate  was  197,  and  with  the  further  distillates  251.     The  soluble  acids 
blore  chiefly  consist  of  butyric  acid,  the  insoluble  ones  correspond  with  palmitic  acid, 
bcperiment  218.     100  grms.  of  a  5   per  cent,   solution  of  pure   butyric  acid  were 
lUed  and  each  portion  of   10  c.c,  of  the  distillate   titrated  with  normal   soda.     The 
puB  fractions  consumed  10*0,  9*4,  8-3,  73,  t>-2,  6-1,  3-8,  and  2-9  c.c,  the  remainder  in 
retorti  measuring  about  20  c.c.  using  2  0  c.c.  Ka.HO. 
^^  (To  be  concltidtd.)  ] 
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ESTIMATION    OF    POTASSIC    BITARTRATE    IN    WINE-YEAST    AND 
CRUDE    CREAM    OF    TARTAR. 
By  Arthur  Borntrager. 
(Condvded  from    page    242.^ 
A  cream  of  tartar  thus  treated  gave  99-6  instead  of  99*87.     A  mixture  of  1-875 
grms.  of  this  sample  mixed  with  '625  gnu.  calcic  tartrate  and  some  acid  calcic  phosphate 
gave  99*52  per  cent,  potassic  bitartrate.      I  had  the  same  idea  in  my  mind  before  Klein 
published  his  process,  hm  I  always  thought  it  would  be  necessary  to  make  an  allowance 
for  the  slight  solubility  of  the  cream  of  tartar  in  the  10  per  cent,  solution  of  potassic 
chloride.     I  have  since  made  experiments  which  confirmed  my  views.     A  10  per  cent, 
solution  of  potassic  chloride  retained  in  100  c.c.  -0376  grm.  of  bitartrate  at  a  temper- 
ature  of   ll-5-13-5"C.   and  -0583  grm.    at  28-29^C.      In  Klein's  experiments  there 
musty  therefore,  have  been  a  loss  of  about  1-66  per  cent,  of  cream  of  tartar.     Further 
experiments  have  also  convinced  me,  it  makes  no  difference  whether  the  liquid  is  filtered 
off  after  standing  for  only  half  an  hour  (after  ten  minutes  vigorous  stirring),  or  allowed 
to  stand  all  night. 

SOLUBILITY    OF     POTASSIC    BITARTRATE    IN    10    PER     CENT.    SOLUTION    OF    POTASSIC    CHLORIDE 

AT    ORDINARY  TEMPERATURE. 

1*25  grms.  bitartrate  were  dissolved  in  about  125  c.c.  boiling  water,  and  after  cool- 
ing mixed  with  10  grms.  of  potassic  chloride  for  every  100  c.c,  stirred  well  for  10 
minutes,  and  after  standing  for  half  an  hour  filtered  off.  The  acidity  was  then  taken 
with  -^  soda  in  50  c.c.  of  the  filtrate.     In  the  table  the  soda  is  given  in  c.c.  N  soda. 

Table  1 1. 
Temperature  of  fluid — 

N.  Soda.  Bitartrate 

c.c.  in  100  c.c. 


^  Before 

After 

After  10 

After^ 

adding 

adding 

minutes* 

standing 

KCl. 

KCl. 

standing 

half-hour. 

26-5?C. 

21^0. 

23-5^C. 

24-5?C. 

•13  -0488 

•13 
18-5  15  17-5  17-5  -11  -0432 

•12 
I  further  once  more  determined  the  amount  of  bitartrate  which  separates  after 
standing  over  night  from  a  solution  of  2^5  grms.  of  cream  of  tartar  is  55  c.c.  of  water 
with  addition  of  5  grms.  potassic  chloride.  The  crystals  were  first  washed  with  a  10 
per  cent,  solution  of  potassic  chloride  saturated  with  cream  of  tartar.  The  further 
washing  with  10  per  cent,  potassic  chloride  without  cream  of  tartar  is  superfluous,  as  will 
be  seen  from  Table  IV. 

Table  III. 
Temperature  of  liquid — 


Day. 

Midnight. 

At  time  of 
filtering. 

N.  Soda, 
c.c. 

Bitartrate  found— 
Grms.        Per  cent. 

23-5?C. 

20-5 

22-5 

20<'C. 

19-5 

20 

19'5«C. 

20-5 

21 

13^06 
1305 
13-08 

2-4553 
2*4534 
2-4590 

98-21 
98-14 
98-36 

The  foUomng  results  were  obtained  after  allowing  to  stand  for  only  half  an  how. 
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r  The  ciystids  in  the  first  six  experimeats  were  finally  washed  with  a  10  per  cent,  solution 
iol  pur^  potassLc  chloride. 

Table  IV. 

Tempt  r.iture  of  tluid 


adding 
^    KCl 

Aft«r 

adding 

KCl. 

After  atlrring. 

After  rtitering. 

N.  Soda. 

BltartraU  founJ 
Grms.    Per  cent. 

S»7'5^T^ 

23-5^a 

23-5*=*C. 

23'5^^C. 

13-04 

2-4515 

08*0G 

::5-t^ 

215 

32*5 

23-5 

13*05  \ 

^•5 

135 

i(;-5 

17*5 

13  •05 
13*05 

2-4534 

D8*14 

24 

20 

22 

2.V5 

i:V05 

33-5 

15*5 

18-5 

21-5 

13-08 

2-45D 

08*36 

SS 

IT'5 

20'5 

21-4 

13-04 

2-4515 

D8  06 

20-5 

16'5 

18-5 

18*5 

20-5 

20 
21:1 

13-05 'J 
13-05/ 

2*4534 

9814 

The  results  of  the  folio wii^g  table  were  obtained  by  treating  2  grammes  of  cream  of 
nr  with  4H  c.c.    of  boiling  water,  and  after  cooling  adding  the  potaesic  chloride, 
15  minutes  stirring  and  half  an  hour's  standing  the  crystals  were   washed  with 
'  cent,  solution  of  potassic  chloride  (saturated  with  cream  of  tartar). 

Table  Y. 

Tempetature  of  fluid— 


After 

bidding 

After 

At  time  of 

N.  Soda. 

Bltartrate 

found— 

stirring. 

Altering. 

c,c. 

Grms. 

Fer  cent. 

1T-5«C. 

21-5^X, 

22*5  ^'C. 

10*44 

1*DG27 

98*14 

10-40 

1-9655 

08-32 

12-5 

15-5 

17 

10*48 

19702 

98*51 

10*4G 

1*9(565 

98*32 

_ 

10-48 

1-9702 

98*51 

I  therefore  propose  to  add  -0330  grm.  of  potassic  bitartrate  to  the  quantity  found 
Jem's  procetis  before  calculating  the  percentage.  Ab  I  had  found  that  cream  of 
'  acts  on  gypsum  most  probably  according  to  the  formula — 

CaSO^  +  2  KHC\HA     K.SO, -v  Cal\H/J^  +  UX\H/\, 
I  ex])enment8  to  ascei-tain  the  influence  of  gypsum  in  the  analysis  of  tartar  by 
lin'ft  process.     A  mixture  of  2  gi-ms.  of  potassic  bitartrate  and  -3  grm.  of  gyptium 
exactly  treated  according  to  Klein's  directions.     For  the  first  extraction  I  used 
5.C.  water;  for  the  followLug  I  used  less,     In  experiment  A,  I  boiled  first  for  five 
'  itinnCea ;   in   the  othet*s,  ten  minutes,  so  as  to  see  whether  longer  boiling  makes  a 
The  insoluble  matter  was  washed  on  the  filter  with  boiling  water  until  quite 
I  hem  sulphates.     The  filtrates  were  boiled  down  to  40  c.c,  mixed  with  5  grms,  of 
,  and  treated  as  usual.     Experiment  A  took  10*27  c.c,  N  Soda^  1*9308  KHCjH^O^ 
per  cent.     Experiment  B  =10-14  N  8  or  !'9063  grms.—  95*31  per  cent.     The 
B^  therefore,  of  about  13  per  cent,  of  gypsum  makes  even  Klein's  process  uncertain* 
T  now  must  call  attention  to  another  source  of  error  affecting  Klein's  procefis  and 
cass«r*>ffi,     Warington  has  often  found  in  yeasts  and  tartars  h  crystallised  calcic 
xie,  most  likely  fmudulently  added.     Tlus  is  onl^  ^\mW^  vjVOtw  V\«i  ^«ttWe&\.  ^iaiSi.' 
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culty  in  cream  of  tartar,  whilst  amorphous  calcic  carbonate  is  readily  attadced.  We 
must,  however,  not  forget  that  in  the  process  of  purifying  cream  of  tartar  on  the  large 
scale,  the  time  of  boiling  lasts  a  good  deal  longer  than  in  the  casserole  or  Klein's  method. 
So  to  find  out  the  influence  of  crystallised  calcic  carbonate  (which  in  samples  of  tartar 
may  be  noticed  with  a  magnifying  glass),  I  made  the  following  four  experiments : — 

4*38  gnus,  of  bitartrate  were  mixed  with  -5  grm.  of  finely  powdered  pure  Iceland 
spar  and  50  c.c.  of  water.     Carbonic  acid  was  already  evolved  in  the  cold.     The  four 
mixtures  were  respectively  boiled  for  5, 10, 30,  and  60  minuteiiB ;  then  at  once  neutralised. 
After  5  minutes'  boiling  used  17*62  c.c.  N  S. 
,•    10  „  ,,        1M2      „ 

„    30  „  „       16-86      „ 

„    60  „  „       16-00      „ 

If  the  calcic  carbonate  had  fully  acted,  only  13*30  c.c.  N  S  would  have  been 
required.  In  practice,  the  neutralising  power  of  the  calcic  carbonate  will  chiefly  depend 
on  its  state  of  division.  The  presence  of  calcic  carbonate  in  tartars  diminishes  the 
yield  of  crystals,  as  insoluble  calcic  tartrate  is  formed,  and  the  mother  liquid  contains 
uncrystallisable  neutral  potassic  tartrate.  This  may  be  partially  remedied  by  adding  to 
the  mother  liquor  a  definite  quantity  of  sulphuric  add,  which  will  again  form  tlie 
bitartrate. 

In  the  analysis  of  such  a  mixture  it  is  the  best  thing  to  add,  besides  the  potassic 
chloride,  about  5  c.c.  of  acetic  acid,  which  does  not  influence  the  accuracy  of  the  process, 
as  will  be  seen  from  Table  VI. 

2*5  grms.  of  bitartrate  were  dissolved  in  somewhat  less  than  55  c.c.  of  hot  water; 
the  liquid,  after  cooling,  was  diluted  with  glacial  acetic  add  exactly  up  to  55  cc,  and  tben 
mixed  with  5  grms.  of  potassic  chloride.  After  standing  over  night  the  crystals  were 
washed  15  times  with  a  10  per  cent,  solution  of  potassic  chloride  (saturated  with  cream 
of  tartar)  and  then  titrated. 

Table  VI. 

Temperature  of  fluid—  Acetic  acid. 

Midnight.    At  time  of  filtering.  c.c. 

20^0.  23*5^C.  -50 

19  20  1-30 

21  4*75 

19*5  21  9-50 

If  Verniere's  proposals  (treating  the  calcic  tartrate  with  sulphuric  acid,  and  making 
the  tartaric  acid  thus  liberated  into  cream  of  tartar  by  means  of  a  potash  salt)  should 
find  universal  favour  with  the  manufacturers  of  cream  of  tartar,  the  best  plan  will  be 
to  try  and  estimate  as  accurately  as  possible  the  total  amount  of  real  tartaric  acid,  and 
follow  as  closely  as  possible  the  actual  process  of  manufacturing. 

THE   CHEMISTRY  OF   TYROTOXICON,  AND    ITS  ACTION   UPON  LOWER 

ANIMALS.* 

By  Victor  C.  Vaughan,  M.D.,  Ph.D. 

Since  making  my  last  report  on  the  investigations  concerning  the  nature  of  tyrotozicon, 

I  have  continued  my  work,  aided  greatly  by  Messrs.  F.  G.  Novy  and  E.  V,  Biker.    We 

*  From  the  American  PharmaeUt, 


^Soda. 

Bitartrate 

c.c. 

Grms. 

Percent 

13-06 

2-4553 

98-21 

13-07 

2-4572 

98-29 

13-05 

2-4534 

98-U 

13-07 

2-4572 

98-29 
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fm  «igcert&Liied  that  if  some  butyric  acid  ferment  be  prepared  as  is  ordinarily  done  in 
^nreparation  of  butyi'ic  acid,  and  some  of  this  be  added  to  normal  milk,  and  the 
mm  he  kept  in  closely  stoppered  bottles  for  eight  or  ten  days,  the  poison  will  be 
iveloped  in  the  milk  in  considerable  quantity.  The  milk  should  be  filtered,  the  filti-ate 
mtralised  with  sodium  carbonate,  and  then  extracted  with  ethei% 

Having  a  strong  solution  of  the  poison  in  absolute  alcohol,  which  had  been  obtained 

om  milk  inoculated  as  stated  above,  we  added  to  it  some  platinum  chloride,  and  began 

aimporate  on  the  water-bath.     As  soon  as  the  alcohol  evaporated  the  residue  exploded 

ith  great  violence.     The  experiment  was  repeated  a  number  of  times  with  like  results. 

Ksome  of  this  alcoholic  solution  the  platinum  was  removed  with  hydi'ogen  sulphide 
but  the  filtrate  was  then  found  to  have  lost  its  explosive  property.  This  reminded 
%i  diazobenzol  compounds  form  with  platinum  chloride  a  highly  explosive  salt, 
tthat  diaxobenzol  is  also  decomposed  by  hydrogen  sulphide. 
|6ome  diar.obenr.ol  was  prepared  according  to  the  method  of  Griess  (Aimalen  der 
%i€  und  der  Pfiarmacie^  vol.  \^7\  and  comparisons  made  between  this  and  tyro- 
bn.  With  equal  parts  of  sulphuric  acid  and  carbolic  acid  the  prepared  diazoben:^! 
Urate  gave  a  green  coloration,  while  with  the  same  reagents  tyrotoxicon  gave  a  colour 
hicfa  vmriad  from  a  yellow  to  an  orange-red.  But  the  diazobenzol  nitrate  dissolved  in 
Ml  whey  of  normal  milk,  and  extracted  with  ether,  or  in  the  presence  of  other  proteids, 
WO  tha  same  shades  of  colour  as  the  tyrotoxicon  did,  and  the  potassium  compound  of 
te  tyrotoxicon,  prepared  by  the  method  to  be  given  later,  gives  the  green  coloration, 
tus  colour  test  may  be  used  as  a  preliminary  test  in  examining  milk  for  tyrotoxicon.  It 
btst  carried  out  as  follows : — Place  on  a  clean  porcelain  surface  two  or  three  drops 
JM^toftare  sulphuric  acid  and  pure  carbolic  acid.  This  mixture  should  remain  colour- 
^BIBiarly  so.  Then  add  a  few  drops  of  the  aqueous  solution  of  the  residue  left  after^ 
BKpontaneouB  evaporation  of  the  ether.  If  tyrotoxicon  be  present  an  orange-red  to  a 
arple  colour  will  be  produced.  This  test  is  to  be  regarded  as  only  a  prelimiuary  one, 
>r  it  may  be  due  to  the  presence  of  a  nitrate  or  nitrite.  The  tyrotoxicon  must  be 
ufified  according  to  a  method  to  be  given  farther  on  before  the  absence  of  a  nitrate  or 
itrite  can  be  positively  demonstrated. 

In  the   filtrate  from   milk  which  is  rich  in  tyrotoxicon,  after  neutralization  mth 
Hliom  carbonate,  filtration,  and  acidifying  with  hydrochloric  acid,  gold  chloride  produces 

E;ipitate,  which  is  insoluble  in  water,  but  soluble  in  hot  alcohol,  from  which  it 
tes  on  cooling  in  golden  plates.  Diazobenzol  gives  with  gold  chloride  a  precipitate 
I  all  these  properties.  In  both  cases  the  gold  compound  is  decom]>osed  by  frequent 
lent  with  hot  alcohol ^  and  this  fact  prevented  any  satisfactory  ultimate  analysis  of  ^ 
Ufl  compound.  It  should  be  remarked  here  that  from  some  samples  of  milk  this  gold  salt  V 
^nained  much  more  easily  than  from  others,  and  the  difierence  is  dependent  not  so 
^■k  upon  the  amount  of  tyrotoxicon  present,  as  upon  the  condition  of  the  other 
iPntc  matter  present*  It  is  best  obtained  from  samples  which  have  stood  in  well 
coppered  battles  for  a  month  or  longer.  ■ 

Thinking  it  not  likely  that  the  diaj^obenzol   existed  in  the  cheese  and  milk  as  afl 
tofite,  we  prepared  some  diazobenzol  butyrate,  and  found  the  crystals  of  these  to  a^rwH 
^Wy  with  those  of  tyrotoxicon,  and  that  they  deeomi^Qa^  m^V  \^&.^  t^v^Vj  ^^^'s^ 
^kj  io  moist  air. 
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From  tyrotoxioon  obtained  from  milk,  diazobenzol-potassium  hydrate  was  obtained 
according  to  the  method  of  Griess,  and  the  per  cent,  of  potassium  in  this  compound  ms 
determined.  The  filtrate  from  the  milk,  which  had  been  inoculated  with  the  ferment) 
and  kept  in  a  stoppered  bottle  in  a  warm  room  for  ten  days,  was  neutralized  with  sodinm 
carbonate,  agitated  with  an  equal  volume  of  absolute  ether,  allowed  to  stand  in  a  stoppered 
flask  for  twenty-four  hours,  the  ether  removed  and  allowed  to  evaporate  from  an  open 
dish.  The  aqueous  residue  was  acidified  with  nitric  acid,  then  treated  with  an  eqntl 
volume  of  a  saturated  solution  of  potassium  hydrate,  and  the  whole  concentrated  on  the 
water-bath.  On  being  heated  the  mixture  became  yellowish-brown,  and  emitted  a 
peculiar  aromatic  odour.  Both  the  colour  and  odour  corresponded  exactly  with  tbe 
colour  and  odour  produced  by  carrying  some  of  the  artificial  diazobenzol  through  a  com- 
parative test.  On  cooling  the  mass  crystallised,  the  diazobenzol-potassium  hydrate 
appearing  in  the  test  with  the  tyrotoxicon,  and  in  the  comparative  test  also,  in  beaatifal 
six-sided  plates,  along  with  the  prisms  of  potassium  nitrate.  The  crystalline  mass  was 
treated  with  absolute  alcohol,  filtered,  the  filtrate  evaporated  on  the  water-bath,  the 
residue  dissolved  in  absolute  alcohol,  from  which  the  diazobenzol-potassium  hydrate  was 
precipitated  with  ether.  The  precipitate  was  collected,  washed  with  ether,  dried,  and  the 
per  cent,  of  potassium  estimated  as  potassium  sulphate.  0*2045  gram,  of  the  diazobenzol- 
potassium  hydrate  yielded  0*109  gram,  of  potassium  sulphate.  Per  cent,  of  potaasiaffl 
calculated,  24*42  ;  found,  23*92. 

Chemists  will  now  appreciate  the  great  difficulty  that  has  been  experienced  in 
isolating  the  active  agent  of  poisonous  cheese.  The  readiness  with  which  diazobenzol 
decomposes  is  well  known.  When  warmed  with  water  it  breaks  up  into  carbolic  add 
and  nitrogen.  Hydrogen  sulphide  decomposes  it ;  therefore  all  attempts  to  obtain  the 
poison  by  precipitating  it  with  some  base,  such  as  mercury  or  lead,  and  then  removing 
the  base  with  hydrogen  sulphide,  have  failed.  Moreover,  diazobenzol  is  only  a  transition 
product  of  putrefaction.  I  have  frequently  found  that  leaving  some  milk  rich  in  the 
poison  in  an  open  beaker  for  twenty-four  hours  would  be  sufficient  to  destroy  the  whole 
of  the  poison. 

The  following  experiments  will  show  that  the  effects  of  tyrotoxicon  and  diazobensol 
upon  the  lower  animals  are  identical : — 

Ex])eriment  1. — From  one  half  gallon  of  some  milk  which  had  stood  in  a  tightly 
stoppered  bottle  for  three  months,  there  was  obtained  quite  a  concentrated  aqueous  solu- 
tion of  the  poison,  after  the  spontaneous  evaporation  of  the  ether.  Ten  drops  of  this 
placed  in  the  mouth  of  a  small  dog  three  weeks  old  caused  within  a  few  nunutes  frothing 
at  the  mouth,  retching,  the  vomiting  of  frothy  fluid,  rapid  breathing,  muscular  spasm 
over  the  abdomen,  and,  after  some  time,  watery  stools.  The  next  day  the  dog  seemed  to 
have  partially  recovered,  but  was  unable  to  retain  any  food.  This  condition  continuing 
for  two  days,  the  animal  was  killed  with  chloroform.  No  examination  of  the  stomadi 
was  made. 

Experiment  2.— Tyrotoxicon  obtained  from  poisonous  ice-cream  was  given  to  a  cat. 
Within  ten  minutes  the  cat  began  to  retch,  and  soon  it  vomited.  The  retdiing  and 
vomiting  continued  for  two  hours,  during  which  time  the  animal  was  under  observation, 
and  the  next  morning  it  was  observed  that  the  cat  had  passed  several  wateiy  stools. 
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gh  the  c&i  could  walk  about  the  room,  it  was  unable  to  retain  any  food, 
ras  seen  to  lap  a  little  milk,  but  on  doing  bo  it  would  immediately  begin 
to  retch  and  vomit.  This  condition  continuing,  after  three  days  the  animal  was  placed 
^fider  etber^  and  its  abdominal  organs  examined.  We  certainly  expected  to  find  marked 
infiammatiOQ  of  the  stomach  ;  but  we  really  did  find  the  stomach  and  small  intestines 
£Ued  with  a  frothy  serous  fluid,  such  as  had  formed  the  vomited  matter,  and  the  mucous 
membrane  very  white  and  soft,  There  was  not  the  slightest  redness  anywhere  along 
the  alimentary  canaL 

Kxjjttriment  3.— Some  tyrotoxicon  obtained  from  mUk  wliich  had  been  inoculated 

poisonous  cream,  and  allowed  to  stand  for  forty-eight  hours,  was  administered  to  a 
Tiatg!^  old  cat.  It  soon  produced  retching,  but  no  vomiting  or  diarrhcca.  The  amount 
€l  tbe  poison  administered  in  this  case  was  smalL 

Eo^teriment  4. — Some  tyrotoxicon  from  milk  was  given  to  a  young,  but  full-grown 
Within  fifteen  minutes  there  was  marked  and  evidently  painful  retching,  and 
in  half  an  hour  vomiting  accompanied  by  [rapid  breathing.  Later  there  were 
several  stools,  the  hrst  two  of  which  contained  fecal  matter ;  but  subsequent  onei^  were 
rice-water  like,  and  wholly  free  from  fecal  odour.  After  two  days  some  more  of  the 
poison  was  given,  and  the  vomiting  and  diarrha^a  again  induced.  The  animal  was  then 
axuesthetized,  and  examination  of  the  stomach  and  intestine  showed  the  mucous  membrane 
blanched,  as  was  found  in  experiment  2, 

We  have  the  records  of  a  number  of  other  experiments  with  tyrotoxicon  on  the 
lower  animals  ;  but  as  the  symptoms  induced  in  all  were  substantially  the  same,  it  m  un- 
neoessary  to  note  them  here.  We  will  now  give  the  effects  observed  in  the  lower 
after  the  use  of  the  prepared  diazobenzoL 

Bxperimenl  5. — Gave  to  a  large  old  cat  100  milligrams,  of  diazo benzol  but y rate. 
Immediately  the  animal  began  to  purge.     Then  she  lay  upon  the  floor  breathing  rapidly 

ret<jhing  severely  for  two  hours,  when  she  died.     The  retching  was  most  violent, 

vomiting  seemed  impossible.  Post-mortem  examination  showed  the  lungs  greatly 
coogosted,  bat  the  mucous  membrane  of  the  stomach  and  intestine  was  not  reddened. 
The  stomach  contained  some  food.  1  suppose  that  the  congestion  of  the  lungs  was  due 
W  the  violent  retching. 

Eisperitmnt  6, — To  a  young,  but  full-grown  Maltese  t^t  I  gave  100  milligrams,  of 

(benzol  butyrate.  With  most  violent  retching,  but  without  either  vomiting  or  stool, 
died  within  thii^ty  minutes  after  the  administration  of  the  poison*  The  lungs 
wem  found  acutely  congested,  and  the  stomach  free  from  any  redness.  The  circular 
fibres  of  the  small  intestine  were  tightly  contracted. 

£jr}i*'riment   7, — ^Gave   to  a  full-grown  cat  li5  milligrams,  of  diazobenzol  butyrate* 
teo  minutes  vomiting  and  purging  were   induced.     The  £rst  stools  contained 

matter  ;  but  the  subsequent  ones  were  like  rice-water,  and  wholly  free  from  fecal 
After  two  days  the  cat  was  able  to  take  food ;  then  1 0  milligrams,  more  of  the 
poaMm  were  given,  with  the  reproduction  of  the  vomiting  and  purging.     The  animal 

rapidly  emaciated,  and  after  a  few  days  it  was  anfi?sthetised|  and  the  mucous  mem- 

m  of  the  stomach  and  intestine  found  blanched.     The  lungs  were  not  congested. 

£xpfriment  8. — 10  milligrams,  of  the  poison  produced  i^tolu-ab  ^^3^^l^EiS5i»M^  viA  fss^- 
roQijiln^  in  a  cat 


then 
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Experime^it  9. — 75  milligrams,  produced  vomiting  and  diarrhcBa  with  congestion  of 
the  lungs  in  a  dog. 

It  seems  unnecessary  to  detail  any  more  of  these  experiments,  as  the  identity  of 
tyrotoxicon  with  diazobenzol  is  now  established,  not  only  by  chemical  analysifiy  but  this 
proof  is  strengthened,  if  chemical  analysis  can  be  strengthened,  by  the  action  of  the 
poison  on  the  lower  animals,  and  by  the  post-mortem  appearance. 

I  think  it  highly  probable  that  diazobenzol  or  some  closely-allied  substance  will  be 
found  in  all  those  foods  which  from  putrefactive  changes  produce  nausea,  vomiting  and 
diarrhoea.  In  some  oysters  which  produced  these  symptoms  I  have  recently  found 
tyrotoxicon. 

Milk  or  other  fluid  to  be  tested  for  this  poison  should  be ,  kept  in  well  stoppered 
bottles ;  for  if  the  fluid  be  exposed  to  the  air  the  tyrotoxicon  may  decompose  in  a  few 
hours.  The  filtrate  from  the  milk,  or  the  filtered  aqueous  extract  of  cheese  should  be 
neutralised  with  sodium  carbonate,  then  shaken  with  half  its  volume  of  pure  ether. 
Time  should  be  given  for  the  complete  separation  of  the  ether.  Purified  tyrotoxicon 
is  insoluble  in  ether,  and  it  probably  owes  its  solubility  in  ether  at  this  stage 
to  the  presence  of  impurities.  After  complete  separation  the  ether  should  be 
removed  by  a  pipette,  and  allowed  to  evaporate  spontaneously  from  an  open  dish.  The 
residue  from  the  ether  may  be  dissolved  in  distilled  water,  and  again  extracted  with 
ether.  To  a  drop  of  an  aqueous  solution  of  the  ether  residue  apply  the  preliminary 
test  with  sulphuric  and  carbolic  acid.  To  the  remainder  of  the  aqueous  solution  of  the 
ether  residue  add  an  equal  volume  of  a  saturated  solution  of  caustic  potash,  and  evapo- 
rate the  mixture  on  the  water-bath.  The  double  hydrate  of  potassium  and  diazobenzol 
will  be  formed  if  tyrotoxicon  be  present,  and  this  may  be  recognised  by  its  propertiee 
and  reactions  which  have  already  been  described. 


MONTHLY  RECORD  OF  ANALYTICAL  RESEARCHES  INTO  FOOD. 
Estimation  op  Fat  in  Milk.  —  Morse,  Piggot,  and  Burton. — This  method  con- 
sists in  the  dehydration  of  the  milk  by  means  of  anhydrous  sulphate  of  copper ;  the 
extraction  of  the  fat  by  means  of  thelow-boiling  products  of  petroleum  ;  the  saponification 
of  the  butter  by  means  of  an  excess  of  a  standard  solution  of  potassium  hydrate  in 
alcohol ;  and  the  determination  of  the  excess  of  the  alkali  by  means  of  a  solution  of 
hydrochloric  acid.     The  following  apparatus  and  reagents  are  required  : — 

(1)  A  porcelain  mortar  and  pestle. 

(2)  An  extraction  tube,  14  or  15  mm.  in  diameter,  220  mm.  in  length,  with  funnel- 
shaped  top.     A  straight  chloride  of  calcium  tube  may  be  used  for  this. 

(3)  A  200  C.C.  Erlenmeyer  flask,  strong  enough  to  be  used  with  a  filter  pump. 

(4)  A  suitable  stand  for  holding  the  fliask  and  extraction  tube. 
(6)  Ten-cubic  centimetre  pipettes. 

(6)  Weighing-glasses  with  ground-glass  stoppers. 

(7)  A  low-boiling  gasoline,  distilling  between  30®  and  60^. 

(8)  Dehydrated  sulphate  of  copper. 

(9)  Semi-normal  solution  of  potash  in  95  per  cent,  alcohol. 
(10)  A  semi-normal  solution  of  hydrochloric  acid. 

Momipulation. — Place  about  20  grams,  of  the  anhydrous  copper  sulphate,  roughly 
measured  ina  copper  spoon  of  the  size  to  hold  about  that  amounti  in  a  porcelain  mortar; 
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i  camty  m  th»  centre  of  the  mbss  with  the  peetle.  Allow  10  c.c.  of  the  milk  to 
to  the  copper  sulphate,  being  careful  that  none  of  it  touches  the  sidee  of  the 
p  When  the  milk  is  nearly  drj^  grind  the  mass  up  with  a  HtUe  clean  sand,  transfer 
Btraetioii  tnbe,  gently  pressing  it  down  in  the  tube  by  means  of  a  glass  rod. 
rer  portion  of  the  extraction  tube  to  be  packed  with  clean  cotton  wool.  The  fat 
kcted  in  the  following  way :  1 5  c.c.  of  benzene  is  poured  over  the  material  in  the 
tube  and  drawn  down  with  the  aid  of  the  filter  pump,  until  the  whole  of  the 
be  extracted  has  become  wet  with  the  liquid,  when  the  connection  with  the  pump 
;  after  about  five  minutes  another  portion  of  15  c.c»  of  benzene  is  poured  into 
and  the  whole  of  the  liquid  slowly  drawn  through  with  aid  of  the  pump  into 
Usually  one  extraction  of  this  kind  is  suflicient  to  withdraw  the  whole  of  the 
bat  for  the  sake  of  greater  accuracy  the  process  may  be  repeated  two  or  tliree 

— The  benzene  may  be  evaporated  and  the  residual  butter  fat  saponified  with 
c.c,  of  the  appoxiu>ateIy  semi-normal  potash.  The  residual  alkali  is  determined 
us  of  the  semi-normal  hydrochloric  acid,  using  phenol -phthalein  as  indicator*  The 
ce  between  the  amount  required  in  this  process  and  the  amount  necessary  to 
Ise  the  quantity  of  alkali  taken  gives  the  amount  of  alkali  required  for  the  saponi- 
b  The  number  of  milligFams*  of  potash  required  for  one  gram,  of  the  f&t  is 
kt  230.     The  fat  may  also  be  accurately  titrated  without  evaporating  the  benzsne. 

W.  H.  D. 

►NTHLY  RECORD  OF  GENERAL  RESEARCHES  IN  ANALYTICAL 

CHEMISTRY. 
ITALTSis  OF  Potassum-Antimonium  Fluoridk.     By  G.  Stkin.      Chem.  Zett,^  81. 
double  salt  is  now  extensively  used  in  dye-works,  instead  of  tartar  emetic^  on 

of  its  low  price.  To  qualitatively  test  for  its  purity,  the  author  adds  potassic 
tnide,  which  should  give  no  blue  colour,  and  baric  chloride,  with  a  little  hydro- 
mcid,  should  give  no  turbidity.     It  is,  of  course^  better  to  make  a  quantitatiYe 

which  is  easily  performed,  as  follows  : — *5  grm.  of  the  compound  is  dissolved 
liter,  and  after  adding  a  few  drops  of  phenol-phthalein,  rendered  Just  alkaline  with 

«     The  precipitated  antimonic  oxide  is  collected  on  a  weighed  filter,  washed,  and 

110**  C,  and  weighed.     The  yield  should  be  66  per  cent,  L.  i*E  K. 


ucnoNfi  OF  Oak-bark  Taxxin\  C.  Bottinoer.  liebig's  Ann,,  240. — The  assay 
|ng  materials  Ls  still  so  unsatisfactory  that  everything  which  throws  light  on  the 
must  be  c!onsidered  welcome.  The  author  has  found  the  true  oak-bark  tannin  to 
to  bromine  in  a  difierent  way  from  other  tannins,  in  so  far  as  it  yields  a  brownish 
deposit,  OioH^^Br.^Oif,,  which  shows  the  following  reactions :  It  is  with  difficulty 
in  water,  but  readily  so  in  a  mixture  of  alcohol  and  acetic  ether.  This  solution  ^ 
ith  cupric  sulphate,  a  precipitate  ;  with  ferro  and  ferricyanides,  a  green  turbidity  ;  H 
I  ferric  chloride,  the  usual  blue  black.     Alkalies  soon  dissolve  it.     It  explodee  > 

»d  with  soUd  potassic  hydrate.  When  again  heated  with  anhydrous  bromine  it 
rith  effervescence  into  Ci^HigBr^O^^,  a  reddish  compound,  which  is  easily  soluble 
K>1,  carbon  disulphide,  acetic  acid,  alkalies,  and  ammonia.  L.  de  K. 


Dtoific  DrrmocARBAMATE  AS  A  Reagext.  J.  Klezn.  Report  An&l.  Ohemie,  42, 
s  action  of  carbon  disulphide  on  an  alcoholic  solution  of  ammonia  produces  not 
lOnic  dithiocarbamate,  but  also  the  sulpho-carbonate.  To  obtain  the  first  in 
Mttlder^B  piucess  is  the  best.     Ammonia  gas  is  evolved  from  a  mixture  of 
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1 50  parts  of  Bal  ammoniac  and  300  parts  of  quicklime,  and  passed  into  600  parts  of  stroDg 
aloohoL  Fifially  95  parts  of  carbon  disulphide  are  added.  When  the  temperature 
kept  at  30"^  C  only  tbe  ditliiocarbaiiiate  will  crystallise  outf  which  must  be  washed  witb 
a  little  strong  spirit,  and  dried  between  blotting  paper.  If  after  exposure  some  particlea 
turn  reddish,  these  must  be  rejected.  To  see  if  the  salt  is  really  free  from  sulpho* 
carbonate  add  a  little  to  an  ammoniacal  solution  of  nickel  sulphate  when  no  red  colour 
should  develop.  The  salt  keeps  far  better  as  a  5  per  cent,  watery  solution  than  in  ths 
solid  state*  As  will  be  seen,  it  may  be  conveniently  used  instead  of  sulphuretted  hydrogen^ 
for  the  sepai-ation  of  many  metals.  Action  on  copper ;— A  solution  of  a  copper  sail 
which  must  contain  free  HCl  is  completely  precipitated  on  boiling,  cupric  dithia- 
carbamate  being  precipitated  as  a  yellow  powder  which  may  be  wa-shed  and 
collected  without  lose.  The  author  prefers  to  ignite  it  in  a  current  of  hydrogen^ 
and  so  form  cuprous  sulphide,  which  is  then  weighed.  Iron,  manganese,  nickel^ 
cobalt,  alkaline  eatths  and  alkalies  are  not  aifected.  Zinc  comes  down  slightly  with  the 
copper,  but  may  be  removed  by  a  second  precipitation.  This  double  precipitation  is,  in 
fact,  always  advisable  when  the  copper  is  present  in  relative  small  quantities.  In  apply- 
ing the  process  to  brass,  dissolve  the  alloy  in  nitric  acid»  evaporate  with  hydix)chloric  acid 
to  dryness,  dissolve  residue  in  water  containing  about  5  per  cent.  HCl,  boil  and  add  the 
reagent.  The  precipitated  copper  is,  after  washing,  redissolved  in  nitric  acid  and  onoe 
more  Bimilarly* treated.  Action  on  zinc,  etc.; — Zinc  is  completely  precipitated  on  boiling 
if  the  liquid  contains  no  free  hydrocliloric  acid  ;  free  acetic  acid,  if  not  present  in  too 
large  amount,  does  not  prevent  the  precipitation.  The  author  therefore  recommends  Uw 
addition  of  a  little  sodic  acetate.  The  precipitate  may  be  collected  and  washed  without 
loss,  and  is,  like  the  copper,  best  made  into  zinc  sulphide  before  weighing.  Ferric  salts  sr« 
reduce4  to  ferrous  salts,  which  are  thrown  down  from  a  neutral  solution.  Nickel,  cobslt, 
and  manganese  are  but  incompletely  precipitated,  even  from  an  ammoniacal  solution. 
Aluminium  and  chromium  ; — Muminic  sulphate  is  thrown  down  on  boiling,  probably  aa 
hydrate,  with  evolution  of  sulphuretted  hydrogen.  Chrome  alum  gives  a  precipitate, 
partly  consisting  of  hydrate,  partly  of  a  blue  body  of  a  complex  nature.  The  filtrate  ii 
also  coloured  blue.  In  presence  of  free  Ebcid  chroma tes  are  reduced  to  chromic  salted 
Mercury,  lead,  silver,  bismuth,  cadmium,  all  yield  characteristic  precipitates.  Cadmicn 
may  be  separated  from  copper  by  £rst  adding  excess  of  ammonia  and  potassic  cyaaidei 
then  an  excess  of  the  dithiocarbamate.  On  heating  the  cadmium  is  precipitated.  Copper 
and  mercury  may  also  be  similarly  separated,  using  soda  ley  instead  of  ammonia.  The 
copper  may  lie  recovered  from  the  filtrate  by  adding  hydrochloric  add.  Tin  and  antimony 
also  yield  characteristic  precipitates,  but  the  author  attaches  great  importance  to  the 
power  of  the  reagent  to  precipitate  arsenic,  as  there  is  no  doubt  it  can  be  got  aheoluteij 
free  from  arsenical  impurities.  L.  ms  K> 
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PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 
Tjie  Annual  Meeting  of  the  Society  was  held  at  BurHngton  House  on  Wednesday,  the 
nth  January,  the  President,  Mr.  Allen,  in  the  chair. 

On  the  minutes  of  the  previous  meeting  being  read,  Wr*  Johnstone  called  attention 
to  m  statement  made  at  the  last  meeting  to  the  effect  that  he  was  unwell^  which,  he  said, 
ma  made  without  authority,  and  was  due  to  a  misunderstanding,  as  he  had  not  been 
imwell  hut  only  unable  to  attend  the  last  meeting.     The  minutes  were  then  confirmed. 

Mr.  Johnstone  then  presented  the  accounts  for  the  past  year,  audited  by  himself 
«&d  Mfa  Fox,  showing  a  balance  at  the  banlcer*s  of  £151  9s,  Id. 

Mr,  Adams  thereupon  moved,  and  Mr.  Dyer  seconded,  that  £100  be  invested  in 
mne  Government  funds  or  British  Railway  debentures ;  which  was  carried  unani- 
luouidr. 

On  Mr.  Adams  rising  to  propose  the  reaolution  of  which  he  gave  notice  at  the 
Beoemher  meeting,  tm  reported  in  The  Analyst  for  January,  respecting  the  appoint- 
xaent  of  Mr.  F.  Low,  as  Solicitor  of  the  Society, 

Johnstone  rose  to  a  point  of  order,  as  the  motion  had  been  ordered  to  be  on 
[a  for  that  evening,  and  it  was  not  there. 

The  Prbsidbnt  said  it  was  certainly  an  omission,  but,  unless  Mr,  Johnstone  could 
«how  a  rule  to  the  contrary,  he  should  hold  that  Mr.  Adams  was  entitled  to  proceed 
%ith  hia  motion,  of  which  due  notice  had  been  given  and  published  in  their  journal, 

Mr,  Jubnstone  said  he  merely  wished  to  call  attention  to  the  irregularity. 

Mr.  Adjuis  then  moved,  •*  That  Mr.  F.  Low,  of  17,  King  St.,  Cheapside,  be  appointed 
SaUcstor  to  the  Society,  and  that  whenever  legal  business  is  likely  to  come  before  th^ 
iWictl  be  be  recjuested  to  attend/' 
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After  considerable  discassion  Mr.  Allen  explained  the  reasons  for  appoi] 
Itilll  solicitor ;  he  said  they  were  continually  suffering  in  various  parts  of  the  coontr 

having  cases  defended  by  actual  barristers,  or  by  solicitors  who  had  great  pra< 
such  matters,  while  the  only  person  to  represent  the  interest  of  the  proeeoutiox 
sanitary  inspector,  who  had  no  weight  with  the  magistrates,  and,  in  cases  where  tl 
a  dispute,  was  incapable  of  showing  that  previous  cases  had  been  dedded  in  a 
way.  It  was  thought  to  be  desirable  that  they  should  have  some  man  who  woul 
a  point  of  mastering  the  cases  which  had  arisen  under  the  Sale  of  Food  Act,  ai 
could,  if  necessary,  be  called  on  to  undertake  the  prosecution  of  any  cases  which  o( 
and  most  of  them  had  known  of  cases  where  such  assistanoe  would  have  been 
desirable.  It  was  proposed  to  give  Mr.  Low  some  sort  of  official  position,  and, 
legal  adviser  of  the  Society,  he  would  be  invited,  to  attend  their  Council  m< 
There  was  no  responsibility  on  the  part  of  the  Society  involved  in  the  mattei 
Society  would  have  nothing  to  do  with  any  payment  to  him,  as  the  local  boar 
might  employ  him  would  have  to  arrange  that. 

Mr.  Adams  said  that  Mr.  Low  was  the  son  of  a  county  magistrate,  and  the  ] 
of  a  barrister,  and  practised  himself  in  the  heart  of  the  city  of  London.  He  con 
him  a  very  competent  man,  and  one  who  was  particularly  eligible  for  the  appou 
Taming  from  that,  he  would  point  out  how  essential  such  an  appointment  son 
was.  The  necessity  for  it  had  occurred  to  him  in  his  own  practice.  There  was 
they  could  employ,  although  the  county  authorities  wished  to  do  so,  and  gave  hi 
Idanclte ;  but  there  was  no  one  but  a  mere  inspector.  He  (Mr.  Adams)  wen 
solicitor,  who  turned  out  to  be  a  regular  dummy,  and  those  who  had  been  placed 
a  position  would  know  what  a  great  advantage  it  would  be  to  be  able  to  pu 
linger  at  a  moment's  notice  on  a  man  who  had  made  a  study  of  the  matter,  and  m 
had  facilities  afforded  him  for  seeing  the  various  processes  carried  out. 

The  question  was  still  further  discussed. 

Mr.  Johnstons  stating  that  no  one  outside  the  Council  knew  anything  abc 
matter  except  those  who  were  present  at  the  last  meeting. 

Mr.  Dyer  said  he  was  not  at  all  sure  that  the  Council  could  not  have  decid 
question  themselves.  It  had  been  discussed  at  considerable  length  at  one  < 
meeting  and  referred  to  a  Sub-Committee;  that  Committee  had  reported  to  tfa 
Council  meeting,  and,  more  as  a  matter  of  form  than  anything  else,  it  now  came 
the  general  body  of  the  members. 

Ultimately,  at  the  suggestion  of  Mr.  Kingzett,  Mr.  Adams  altered  the  termi 
motion,  so  that  it  should  read,  **  That  Mr.  F.  Low  be  appointed  solicitor  to  the 
in  an  honorary  capacity,"  and  on  this  being  put  to  the  meeting  it  was  carried 
mously. 

The  President  then  delivered  his  annual  address  as  follows  : — 

President's  Address. 
In  accordance  with  the  custom  of  my  predecessors  in  this  chair,  at  the  conclusion 
}ear  of  office  I  present  to  you  a  short  resume  of  the  past  and  present  position 
Societjr. 
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I  the  first  place,  I  think  we  may  congratulate  ourselvee  on  the  position  of  the 
r,  both  numerically  and  financially.  During  the  year  we  have  elected  sixteen  new 
and  eight  new  associates,  while,  as  a  set-off  against  this  increase ^  there  are  ten 
and  £,ye  associates  who  have  either  resigned  or  been  removed  from  the  Ibt  of 
Sety  for  non-payment  of  their  subscriptions.  It  is  pleasant  to  have  to  record 
rring  the  past  year  no  death  has  occurred  among  the  subscribers  to  the  Society. 
e  numerical  progress  made  by  the  Society  is  shown  by  the  following  figures  : — 


mSnt 


1S85. 

1B86. 

1887. 

Honorary  ^lemborg 
Ordinary  Members 
Associates  . . 

10 

149 

22 

10 

152 
25 

10 
158 

28 

iftiioially,  the  Society  also  shows  an  improvement,  the  balance  in  hand  being, 
ormedy  about  £150,  as  against  XlOO  on  the  occasion  of  the  annual  meeting  last 

bt  only  has  the  Society  made  satisfactory  progress  numerically  and  financially, 
number  of  interesting  and  important  papers  have  been  such  as  fully  to  maintain 
aadard  of  previous  years.  It  is  indeed  encouraging,  and  a  striking  evidence  of 
lality  of  the  Society,  that  the  number  of  papers  contributed  during  the  year  has 
high  as  thirty,  many  of  which,  as  will  be  seen  by  the  following  list,  were  of  a 
»fiil  and  important  character. 


"  Arsenical  Glaubefa  Salt"  . , 

"  Estimation  of  Methyl-Alcohol "   , . 

^'Poivrette" 

J^Cbmpoflition  of  Milk  and  Milk  Prodticts*' 
lation  of  Glycerin  in  Fats  " 
Pavy  Sugar  Test " 

** Additional  Note  on  Poivrette" 

"  Further  Experiments  on  Volatility  of  Glyceinn  ** 

**  Eicperioncefl  of  Ciirious  Impurities,  Admixtures,  atid  Sub- 
stitutions  " 

"Admixture  of  Starch  with  Yeast '' 

"  Testing  Skim  Milk  by  the  Lactometer 

*'  Another  New  P©p|)er  Adulterant "  .         , . 

*' On  Flitwick  Water''  

"  An  Improved  Method  of  Detecting  Quassia  and  Certain  Other 
Hop-Substitutes  in  Boer  *' 

•*  Note  on  the  Composition  of  Some  Preparations  Sold  as  Hop- 
Substitutes 

*•  On  the  Beer  and  Buttcsrine  Bills" 

**  Notes  on  the  Iiogw<x>d  Test  for  Ahmi  in  Creii-l  " 

"Quantitative  Determination  of  Pepper  IHixtures 

*'  Ptenner  " 

*'  On  the  American  Methods  of  Mantifacturing  01eoiuiu^iiriiJt% 
and  the  Laws  Recently  Framed  on  the  Subject  in  the 
United  States  "^ 

^  Examination  of  Wort  '* 

^  Estimation  of  Starch  '* 


Charles  Cameron 

Otto  Hehner 

J.  CamphelJ  Brown 

P.  Vieth 

t  >tto  Hehner 

S,  Stokes 

J.  Oampbeli  Brown 

Otto  Hehner 

A.  H,  AUmi 
W.  F.  H.  Stock 
Harold  Faber 
J.  Campbell  Brown 
W.  Johnstone 

A.  H.  Allen 
(A.    H.   Allen    and 
\  W,  Chattaway 

Otto  Hehner 

W.  C.  Yount( 

A,  W.  Stoki^ 

T,  Stevenson 


J  Muter 

E.  W.  T.  Jones 
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Nov,  9.  *^  Allowance  for  Decomposed  Milk  " 

„  **  Preservation  of  Jlilk  Samples  '*     . , 

„  **  Substitution  of  Asbestos  Cloth  for  Blotting-Paper  "     . . 

„  **  Boea  Neutral  or  Sub- Acetate  of  Lead  Precipitate  Hop  Bitters  ?  *" 

„  ••  Filtration  "  . .         

„  **  Alumina  as  a  Natural  Conatituent  of  Wheat^Flour  " 

Deo.  2S,  "  Estiiimtion  of  Peroxide  of  Hydrogen  "   . » 

„  **  Relation  Between  Specific  Gravity,  Fat,  and  Solids  liot  Fat, 
on  the  Basis  of  the  Society's  Prtjcess  for  Milk  Anal}^  "  .  , 


A.  W.  StokeB 
Otto  Hehner 
W.  Johnstone 
W,  Johnstone 
Heliner  &  Richmniidi] 
W.  a  Young 
Cv  Kingzett 

Hehner  &  Eichmoodl 


In  addition  to  the  formal  papers  in  the  foregoing  list,  highly  interesting  and 
important  discussions  have  taken  place  in  connection  with  the  proposed  legislataoii 
respecting  Beer  and  Butter- Substitutes,  and  it  is  isatisfactory  to  know  that  the  Society 
was  able  to  make  its  influence  felt,  and  that  its  interests  were  directly  represented 
before  the  Select  Committee  on  Butter'SubstituteSj  which  aat  during  last  Parliamentary 
session.  As  a  consequence,  we  may  congratulate  ourselves  that  the  Margarine  Ac^ 
whii;h  became  law  on  the  &rat  of  this  month,  m  a  far  more  satisfactory  working  mettsore 
than  appeared  probable  from  either  of  the  Bills  brought  in.  The  clause  introduced  on 
the  suggestion  of  Dr.  James  Bell,  enabling  an  inspector  to  take  any  undabelled  sampla 
of  what  is  apparently  butter  without  previously  going  through  the  form  of  puTobue* 
appears  likely  to  be  of  gve^t  valye  in  practice,  and  it  is  to  be  hoped  the  same  prinoipb 
wUl  be  extended  to  certain  other  articles  whenever  a  general  amending  Act  is  passed. 
That  the  passing  of  such  an  amending  Act  is  highly  desirable  will  be  admitted  on  lU 
sides,  and,  in  my  opinion,  the  time  ia  ripe  for  us  to  take  all  the  steps  in  our  power  to 
urge  the  Government  to  undertake  the  requisite  legislation. 

Circumstances  have  greatly  changed  since  the  PubHc  Analysts  were  first  appointed 
under  the  Adulteration  Act  of  1872 ;  and  even  when  the  Parliamentary  Committee  ait 
in  1874  the  Society  of  Public  Analysts  had  no  existence,  and  there  were  no  means  of 
taking  combined  action  or  making  their  wants  felt.  Furthermore,  in  1872  there  were 
no  generally  recognised  methods  of  examining  food,  and  many  of  the  pubhshfid 
processes  were  wholly  untrustworthy.  Even  where  properly  qualified  chemists  were 
appointed  as  analysts,  they  were  severely  handicapped  by  the  general  want  of  a  mediuiil 
for  exchanging  ideas,  and  unfortunately  in  too  many  cases  sanitary  authorities  inafit«d 
that  the  medical  officers  of  health  who  were  appointed  contemporaneously,  many  of 
whom  were  perfectly  innocent  of  a  knowledge  of  chemical  analysis,  should  also  undertdtt 
the  duties  of  food  analysts.  Now,  however,  by  a  process  of  natural  selection  and  sur- 
vival of  the  fittest,  the  Public  Analysts  of  the  countiy  are  a  body  of  highly  trained  a»d 
eminently  competent  men.  By  individual  industry  and  combined  eflbi-ts  exercii«^ 
through  the  medium  of  this  Society,  unassisted  by  Government  grants  or  patronage, i«id 
without  either  much  aid  or  sympathy  in  quartei-s  where  they  might  fairly  have  expected 
it,  they  have  mastered,  one  by  one,  some  of  the  most  difficult  problems  of  food  analysWi 
and  it  has  now  become  an  everyday  practice  to  analyse,  with  sufficient  practical  accurthCj, 
articles  of  food  which  seemed  at  first  to  defy  all  elTorts.  In  1872,  and  for  some  ymti 
afterwards,  the  mere  detection,  to  say  nothing  of  the  determination,  of  foreign  fattjr 
matters  in  butter  with  sufficient  certainty  to  justify  proceedings  against  the  veodor, 
appeared  an  almost  hopeless  problem  ;  but,  thanks  to  the  ingenuity  of   Hehner  ft&d 
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supplemented  by  the  industry  of  Bupr^,  Mtiter,  Jones,  James  Bell,  and  other 
iSets  in  England,  of  Koettetorfer  and  Beichert  in  Germany^  and  Oaldwellf  Waller, 
,  and  other  chemists  in  America,  it  is  now  possible  to  detect  and  estimate  very 
propoi-tions  of  adulterants  in  butter.     Our  methods  of  examining  tea,  coffee, 
3,  and  other  groceries  have  similarly  improved,  while  the  beneficial  eiTect  of  the 
ement  of  the  Act  will  be  seen  in  the  fact  that  adulteration  of  these  articles  is  far 
aon  than  was  formerly  the  case.     The  adulteration  of  flour  and  bread  by  alum  is 
practice  which  may  still  linger  in  certain  districts,  but  bids  fair  soon  to  become 
obsolete.     Whatever  may  have  been  the  practice  formerly,  the  experience  of 
[.mnalysts  of  late  years  shows  that  the  vile  adulterations  said  to  be  practised  in  the 
\  ^nrits  and  other  alcoholic  liquors  are  now  simply  historical.     lo  the  case  of  beer, 
lie  Analyst  can  do  little  so  long  as  there  is  no  legal  de&nition  of  its  nature  ;  but 
serious  reason  to  complain  that  a  clause  should  have  been  smuggled  into  the 
^and  Inland  Revenue  Act  of  1885,  which  was  essentially  a  prohibition  against 
Qg  of  beer  by  brewers  after  fermentation,  or  by  dealers  and  retailers  of  beer, 
^ose,  which  was  practically  an  Amending  Act,  so  far  as  related  to  the  adultera- 
~of  beer,  was  passed   without  regard  to  the  existence   of   Public  Analysts,  and 
for  the  detection  of  adulteration  by  the  Inland  Ke venue  Oflicers.     It  is  only 
he  public  should  know  that  public  analysts  were  not  concerned  in  and  had  no  power 
proceedings  as  those  which  have  been  common  in  London  during  the  past 
ig  to  which  it  is  contended  by  the  Inland  Bevenue  that  it  is  illegal  and  a 
the  Eevenue  to  mix  together  two  difierent  lands  of  beer,  although   each  of 
f  already  paid  duty  according  to  its  character. 

the  gravest  disadvantage  under  which  public  analysts  linger,  and  the  direction 

ph  an  alteration  of  their  present  position  is  most  urgent,  consists  in  the  present 

respecting  the  reference  of  milk  and  other  perishable  aiticles  to  the  chemists 

et  House,     This  matter  has  been  so  recently  and  fully  discussed  that  it  is  un- 

for  me  to  refer  to  it  at  length,  but  I  cordially  endorse  the  opinion  expressed 

at  meeting  of  the  Society,  that  the  time  for  mere  talk  is  at  an  end,  and  that 

analysts  should  take  formal  action  by  a  memorial  addressed  to,  or  deputation 

upon,  the  proper  authorities.     Bo  long  as  we  content  ourselves  with  simply 

^  80  long  the  present  condition  of  affairs  is  likely  to  oomtinue  ;  but  I  believe 

\  now  much  an  overwhelming  mass  of  evidence  of  the  ^ora  of  justice  under  the 

;  system  that  the  authorities  would  feel  bound  to  take  action  of  some  sort  if  the 

brought  formally  before  them. 

Yism  proposed  a  vote  of  thanks  to  the  President  for  his  services  during  the 

He  had  made  a  great  sacrifice  of  time  and  had  token  a  great  deal  of  trouble 

r  affairs  having  attended  every  single  general  and  council  meeting  daring  the  year. 

\  Tote  having  been  c&rried  unanimously,  the  Presipekt  retomed  thanks  and 

I  a  vote  of  thanks  to  the  officers  of  the  Society  for  their  serviceB  during  the 

T&a  Pk^dent  also  propc^^ed  a  vote  of  thanks  to  the  Council  of  the  Chemical 

rthe  use  of  their  rooms. 

the  ballot  papers  being  opened  it  was  annooneed  that  the  following  ' 

[  ud  Cooocil  of  the  Society  for  1888  : — 
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PreiiderU.--'A.  H.  Allen,  F.C.S.,  F.LC. 

Vioe-PrenderUs  (who  hftve  filled  the  office  of  President). — A.  Dupr^  '. 
F.O.S.,  F.I.C. ;  0.  Heiflch,  F.C.S.,  F.I.C.;  Alfred  HiU,  M.D..  F.O.S.,  F.LC 
PhJ).,  M.A.,  F.R.S.E.,  F.O.S.,  F.LC.     (Who  have  not  filled  the  office  of  ! 
S.  Harvey,  F.O.S. ;  P.  Vieth,  Ph.  D.,  F.O.S. ;  0.  R.  Alder  Wright,  D.Sa,  FJ 
F.LC. 

Treamrer.—C.  W.  Heaton,  F.C.S.,  F.LC. 

Han.  Secretariee. — Bernard  Dyer,  B.So.,  F.C.S.,  F.LC;   Otto   He 
F.LC. 

Other  Membera  of  Council.— J.  Baynea,  F.C.S.,  F.LC. ;  J.  A.  R.  Newla 
F.LC. ;  E.  Beaton,  M.D.,  F.R.C.P. ;  W.  J.  Sykea,  M.D. ;  J.  A.  Voelcker,  ] 
F.C.S. 

The  names  of  those  Members  of  Council  whose  term  of  office  has  not : 
and  who  consequently  do  not  retire  this  year,  are  M.  A.  Adams,  F.R.C.S., 
Fox,  F.C.S. ;  C.  N.  Hake,  F.LC. ;  C.  T.  Kingzett,  F.C.S.,  F.LC. ;  W. 
F.C.S.,  F.LC. ;  W.  F.  K.  Stock,  F.C.S.,  F.LC;  R.  R.  Tatlock,  F.R.S.E.,  FJ( 

The  following  gentlemen  were  also  elected : — 

As  Members :  Laurence  Briant,  analyst ;  John  Heron,  F.C.S.,  F.I.i 
W.  E.  Matthews,  Melbourne,  public  analyst. 

As  Associate :  E.  Michael,  assistant  to  Mr.  Stokes. 

The  Prbsidsnt  read  a  paper  on  ''  Laboratory  Notes.'' 

The  Annual  Dinner  was  afterwards  held  at  the  Criterion  Restaursai^ 
when  a  very  pleasant  and  convivial  evening  was  spent,  notwithstanding  i 
which  prevailed  outside. 

The  next  meeting  of  the  Society  will  be  held  at  Burlington  House  on  ^ 
the  8th  inst. 


^1 


ON  THE  RELATION  OF  SPECIFIC  GRAVITY,  FAT  AND  SOLII 
IN  MILK,  UPON  THE  BASIS  OF  THE  SOCIETY  OF   PUBLIC 

METHOD. 
Bt  Otto  Hbhneb  and  H.  Dboop  Richmond. 
{Read  be/ore  the  Society  on  December   Uth,  1887.) 
It  will  be  within  the  memory  of  some  members  of  the  Society  that  a  few ; 
of  us  worked  out  a  formula  which  expressed  the  relation  between  specific 
and  solids-not-fat  in  milk  (Analyst,  vol.  vii.,  p.  129),  upon  the  basis  of 
process,  which  was  then  still  in  general  use  among  analysts.    The  formulae 
claim  to  originality,  for  both  Behrend  and  Morgen,  and  Clausnitzer  and 
previously  given  formulsB  intended  to  express  that  relation.     It,  howevi 
attention  of  public  analysts  to  the  fact  that  there  was  such  a  relation,  wl 
was  fay  no  means  generally  recognised. 

The  Wanklyn  process  of  direct  extraction  of  fat  from  the  milk  solid 
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matter  of  the  past,  and  the  Adams  proceefi  of  fat  extracttoo^  from  the  paper 
U  being  generally  recognLsed,  and  adopted  by  the  Society's  Milk  Committee,  and 
^  analysts  in  foreign  oountriee,  it  appeared  very  desirable  to  work  out  a  formula 
r  the  relation  of  specific  gravity,  fat,  and  soHds-not-fat  upon  the  bases  of  Mr.  Adams' 
»thod  of  extraction.  To  every  particular  process  of  milk  analyab  appertains  a  parti- 
K  relation  or  formula.  Morgan's  plaster  extraction  formula  is  not  applicable  to  the 
■nklyn  method,  nor  our  Wanklyn  formula  to  the  coil  process.      This  fact  cannot  be 

0  strongly  impressed,  and  has  not  unf  requently  been  overlooked  by  critics  of  the  diilerent 
rmulee. 

We  have,  therefore,  taken  npon  ourselves  to  establish  a  mathematical  expression  of 
ifl  relation  for  the  coil  process. 

The  method  pursued  was  not  predsely  that  recommended  by  the  Society  of  Public 
lalysta,  but  a  slight  modification,  which  simplifiefi  the  process*  5  ex.  of  milk  were 
>etted  into  a  weighed  dish,  and  the  weight  accurately  ascertained.  From  these  the 
sal  eolids  were  estimated  by  evaporation  and  drying  to  practical  constancy*  5  c,c.  d 
B  same  milk  were  then  dropped  as  equally  as  possible  upon  a  strip  of  demy  blotting 
Mr  of  regulation  size,  the  paper  being  pinned  at  one  of  the  small  edges  against  a  frame 
Hbenchy  and  the  lower  end  folded  up  for  about  half  an  inch,  to  catch  any  drops 
rai  might  otherwise  run  down  and  be  lost.     The  weight  of  the  5  c.c.  was  taken  to  be 

1  eame  as  that  previously  ascertained.  Any  error  which  could  thus  occur  could 
LOont  to  only  a  milligramme  or  two,  and  would  be  without  appreciable  influence  upon 
b  result.  The  strips  of  paper  were  allowed  to  hang  in  the  air  until  they  were  practically 
fp  which  took  generally  about  one  hour.  They  were  then  coiled  up  and  ejttractod 
Ok  ether  in  a  Soxhlet  tube  for  at  least  an  hour  and  a  half.  We  carefully  avoided  drying 
» paper  at  elevated  temperatures,  in  order  to  reduce  any  possible  oxidation  of  the 
r  to  a  minimum.  The  extraction  should  last  an  hour  and  a  half,  as  we  have  convinced 
rselvee  that  a  less  time  is  frequently  insufficient.  The  paper  coils  were  not  previously 
Incted  with  ether,  an  allowance  (which  amounted  to  '01120  grm.  for  each)  being  made 
f  Boluble  matter  contained  in  each  coil,  baaed  upon  careful  blank  experiments. 

The  process  thus  simplified  (after  the  example  of  Mr.  Allen  and  Mr.  W.  Thomson) 

ta  saving  of  a  number  of  weighings  over  the  method  of  the  JVIilk  Committee,  and 
raises  than  diminishes  the  accuracy,  all  chance  of  evaporation  during  the  absorp- 
Ml  by  the  coil,  and  suhsequent  influence  upon  the  result,  being  thus  avoided* 

The  specific  gravities  were  taken  by  a  Spengel  tube  with  very  narrow  capillaries,  or 
lih  an  improved  Weetphal  balance  of  great  delicacy,  procured  from  Messrs.  Sartorius,  in 
Sttittgen, 

The  following  series  of  milk  analyses  embraces  milks  of  all  descriptions*  There  are 
armalj  skimmed,  skimmed  and  watered  milk,  cream,  milk  enriched  with  cream,  and  the 
one  watered.  We  hope  that  no  reproach  can  be  made  that  the  series  is  not  a  thoroughly 
preeentative  one.  Many  of  the  results  are  the  averages  of  two  self-agreeing  duplicate 
limations. 

column  1  of  the  table  are  the  specific  gmvities,  marked  **  G/*  bein^  ths  ^s^x^ 
column  2  the  total  solids  Der  c«nt ;  in  ooVumxx  ^  \Xi»  l^V  \^  ^^kcX- 
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Hitherto  all  milk  formulse  which  have  been  oonBtruoted  have  been  based  npcm  the 
assumption  that  the  specific  gravity  of  the  fat  contained  in  milk  was  a  known  qnantitj. 
Thus  Behrend  and  Morgen  assumed  that  each  per  cent,  of  fat  depressed  the  gravity  by  1, 

whilst  Fleischmann,  inhis  new  formula  F  .^  -833  T  -  2*22 ^ stakes  the  gravity  of  £ii 

S 

to  be  -  -7.  One  of  us,  in  his  formula  applying  to  the  Wanklyn  process,  took  the  gravity 
of  fat  to  be  -•725,  based  upon  results  of  Wigner  and  Blyth.  But  it  is  by  no  means 
certain  that  the  gravity  of  the  fat  as  contained  in  milk  is  equal  to  the  gravity  of  the 
solid  extracted  milk-fat.  The  fat  in  milk  is  mostly  in  the  fluid  state,  whilst  separated 
butter-fat  at  60""  F  is  solid. 

By  the  employment  of  the  reasoning  used  by  one  of  us  in  a  former  paper  on  this 
subject,  t.«,  that  each  per  cent,  of  fat  would  lower  the  gravity  by  a  certain  amount  (f),  and 
each  per  cent,  of  solids  not  fat  would  raise  the  gravity  by  a  certain  amount  (s)  we  get 
the  equation — 

G  =  Ss-.Ff,  or  as  total  solids  (T)-F^S 
G  =  (T-F)s-Ff 
orTs-G  =  F(s  +  f) 

or  ^  = .  .  — -which  is  the  formula  to  the  straight  line 

T    s+f    T  s+f  ^ 

on  which  all  our  results  should  lie  if  plotted  with   -+^  as  abscissae  and  coordinates 

f  T     T 

respectively. 

But  every  straight  line  may  be  expressed  by  the  formula  x-  -?'y+ const. 

dx 

T  _        ^1_  which  gives  the  value  of  s  +  f ,  and  substitution  in  equation 
•'•^G  iTTf  Ts-G  =  F(s  +  f) 

T 
gives  us  8,  and  consequently  f ;  by  differentiation  of  our  results  the  values — 

f  =  -646  \  are  obtained  which  give  the  equation  F  —-859  T-  •2186  G, 
s«  3-938  J  or  T-  -254  G  =  M64  F. 

F  G 

On  plotting  the    results  with    -  as  abscissae,  and  ^  as  coordinates,  and  drawing  the  line 

F=*859  T-*2186  G,  it  is  seen,  that  whilst  this  line  well  expresses  the  relations  of 
gravity  and  fat  in  average  milks,  it  does  not  accurately  apply  to  extreme  cases,  plainly 
indicating  that  a  straight  line  cannot  express  the  results,  and  that  our  inital  assnmp' 
tion  must  be  incorrect.  This  fact  might  have  been  foreseen  had  we  taken  into  aocoant 
the  effect  of  dilution  on  (say)  a  solution  of  sugar,  where  it  is  well  known  that  the  law  is 
not  of  a  simple  order,  but  is  expressed  by  a  parabolic  curve ;  as  our  results  wwe  few 
s^  the  ends  ot  carve  where  the  divergence  from  a  straight  line  was  most  peroeptiU^ 


and  the  errors  of  experiment  were  large,  we  have  not  attempted  to  work  out  the  actusl 
curve,  but  have  contented  ourselves  with  making  an  approximation,  which  should  be 
sufficieatly  near  for  aU  practical  purposes  ;  this  is —  fl^^l 

F  -859  T  -  '2186  G-  05  (^  -  2*5^  when  ?  exceeds  2-5.  ^^M 

This,   as  will   be  seen   by   a  glance  at  the  diagram,   and  at  the    table  of    analyses,  W 
(columnB  $  and  7,)  very  fairly  expresses  the  results  on  the  lower  part  of  the  curve,  but  we 
have  decided  to  apply  no  correction  to  upper  part,  first,  because  nobody  would  think  of 
analysiog   a  cream   in  this  way,  and,  second,  because  the   errors   of   expeiiment  are 
too  large,  and  our  results  too  few  to  enable  us  to  correct  with  any  degree  of  accuracy. 

For  average  milks  the  formula  F  — -  IT — 1  gives  results  within  about  *02 
the  other  and  is  much  easier  to  remember. 

In  the  annexed  diagram  A  is  the  straight  line  F=  '659  T— *2186  G 
B  expresses  the  correction-  "0^^  (     -  2*51 

0  represents  Fleischmami's  new  formula 
B  is  Hehner's  old  Wanklyn  formula. 

The  difference  between  the  three  methods  of  milk  analyses  is  thus  well  seen. 

In  column  S  of  our  table  of  analyses  ai^  given  the  result*^  calculated 
Fletschmann's  new  formula.  On  the  average  these  are  *26  per  cent,  lower 
the  results  by  the  coil  process*  On  applying  the  Wanklyn  formula  previously  referred 
to,  we  find  that  on  the  average,  the  direct  fat  extraction  gives  results  which  are  *45 
per  cent,  lower  than  those  by  the  coil*  But  in  the  case  of  very  poor  skim  milk  the 
Wanklyn  formula  actually  gives  negative  results,  showing  that  that  method  is  quite 
inapplicable.  f 

These  calculated  averages  confirm  in  a  remarkable  degree  the  conclusions  of  the  Milk 
Committee  as  to  the  relations  of  the  resultf^  obtained  by  the  various  methods,  namely,  ■ 
that  the  coil  figures  were  -5  per  cent*»  the  plaster  results  from   '2  to   *3  per  cent, 
lower  than  those  by  direct  extraction,  ^i 

From  our  formula  the  following  tables  have  been  calculated,  giving  at  a  glance 
the  fat  from  total  solids  and  specific  gravity  for  milk  of  widely  varying  composition*  ^m 

We  would,  in  conclusion,  strongly  urge,  that  no  milk  analyses  be  accepted  as  correct 
which  do  not  correspond  closely  with  the  calculated  results,  Keference  to  previous 
pages  of  the  Analyst,  and  to  well  known  works  on  adulteration  will  prove  how  much  haa 
been  sinned  in  this  respect. 
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THE  ANALYST, 


SOCIETY   OF   PUBLIC   ANALYSTS'  METHOD   OF   MILK   ANALYSIS. 
Fat  Calculathb  pbom  Specific  Gravity  and  Total  Solids — 


F=-859  T--2182  G--05 


(^-) 


_ „  if  potitlve. 

By  Otto  Hshker  and  H.  Droop  Richmond. 


Specific 

Total  Solids. 

Gbavitt. 

10-0 

•1 

-2 

•3 

-4 

-5 

-6 

-7 

-8 

-9 

10240 

3-35 

3-43 

3-62 

3-61 

3-70 

3-78 

3-87 

3-96 

404 

4-13 

1024.5 

3  24 

3-33 

3-42 

3-50 

3-59 

3-67 

3-76 

3-85 

3-93 

4-02 

10260 

3-13 

3-22 

3-31 

3-39 

3-48 

3-56 

36-5 

3-74 

3-82 

3-91 

1025-6 

303 

311 

3-20 

3-28 

3-37 

3  46 

3-54 

3-63 

3  71 

3-80 

1026-0 

2-92 

3-01 

309 

317 

3-26 

3-35 

3-43 

3-52 

3-60 

3-69 

1026-5 

2-81 

2-90 

2-98 

3-06 

3-15 

3-24 

3-32 

3  41 

3  50 

3.58 

10270 

2-69 

2-78 

2  87 

2-95 

3-04 

3-12 

3-21 

330 

3-39 

3-47 

1027  5 

2-68 

2-67 

2-76 

2-84 

2-93 

3-01 

3-10 

3-19 

3  27 

3-36 

10280 

2-47 

2-55 

2-64 

2-73 

2-81 

2-90 

2-99 

3-07 

3-16 

3-25 

1028-5 

2-35 

2-44 

252 

2-62 

2-70 

2-79 

2-88 

2-96 

3-05 

3-13 

10290 

2-24 

2-33 

2-41 

2-61 

2-59 

2-68 

2-77 

2-85 

2-94 

3-02 

1029-5 

2-13 

222 

2  30 

2  39 

2-48 

2-67 

2-65 

2-74 

2-83 

2-91 

1030  0 

2-02 

2-11 

2-20 

2-28 

2-37 

2-46 

2-64 

2  63 

2-72 

2  81 

1030-6 

1-91 

2-00 

2-09 

2-17 

2  26 

2-35 

2-44 

2-52 

2-61 

2-6» 

1031.0 

1-80 

1-89 

197 

2-06 

215 

223 

2-33 

2-41 

2-49 

2-5^* 

10315 

1-69 

1-77 

1-86 

1-95 

2  04 

2-12 

2-21 

2-30 

2-38 

2-4S^ 

10320 

158 

1-67 

1-75 

1-84 

193 

2-01 

210 

2-19 

2-27 

2  3^ 

1032-5 

1-47 

1-56 

1-64 

173 

1-82 

1-90 

1-99 

208 

2-16 

2-2^ 

1033-0      ; 

1-36 

1-45 

1-53 

1-61 

170 

1-79 

1-88 

1-97 

2-06 

214 

1033-5 

125 

1-33 

1-42 

150 

1-69 

1-67 

1-76 

186 

195 

2-03 

1034.0 

1-14 

1-22 

1-30 

1-39 

1-47 

1-56 

165 

1-74 

1-83 

1-91 

1034.5 

1-02  , 

111 

1-19 

1-28 

1-36 

1-45 

1-54 

1-62 

1-71 

1-80 

10350       I 

w 

l-m 

1-08 

1-17 

\  V15 

\  V^\ 

Vvvx 

\  VtA. 

\v«i 

Vv^'i 
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FAT  GAJjOUTjAlTED— continued. 


Spbctfic 

1 

1 

Total  Solids 

. 

Gravity. 

110 

•1 

-2 

•3 

-4 

-5 

-6 

•7 

•8 

•9 

1024-0 

4-21 

4-30 

4-38 

4-47 

4-56 

4-64 

4-73 

4-81 

4-90 

4-97 

1024-5 

410 

419 

4-27 

4-36 

4-45 

4-63 

4-62 

4-70 

4-79 

4-87 

1025-0 

3-99 

4-08 

417 

4-25 

4-34 

4-42 

4-51 

4-59 

4-68 

4-78 

1025-5 

3-89 

3-97 

406 

4-14 

4-23 

4-32 

4-40 

4-49 

4-57 

4-66 

10260 

3-78 

3-86 

3-95 

403 

412 

4-21 

4-29 

4-38 

4-46 

4-64 

1026-5 

3-67 

3-75 

3-84 

3-93 

4-01 

410 

418 

4-27 

4-35 

4-43 

1027-0 

3-56 

3-64 

3-73 

3-82 

3-90 

3-99 

407 

416 

4-24 

4-32 

1027-5 

3-45 

3-54 

3-62 

3-71 

3-79 

3-88 

3-96 

405 

4-14 

4-21 

1028-0 

3-34 

3-43 

3-51 

3-60 

3-68 

3-77 

3-85 

3-94 

4-03 

4-10 

1028-6 

3-23 

3-32 

3-40 

3-49 

3-58 

3-66 

3-75 

3-83 

3-92 

400 

10290 

3-12 

3-21 

3-29 

3-38 

3-47 

3-55 

3-64 

3-72 

3-81 

3-89 

1029-6 

300 

3-10 

3-18 

3-27 

3-36 

3-44 

3-53 

3-61 

3-70 

3-78 

1030-0 

2-89 

2-98 

307 

3-16 

3-25 

3-33 

3-42 

3-50 

3-59 

3-67 

1030-6 

2-7S 

2-87 

2-96 

304 

3-14 

3-23 

3-31 

3-40 

3-48 

3-56 

1031  •© 

2-66 

2-76 

2-85 

2-93 

3-03 

312 

3-20 

3-29 

3-37 

3-45 

1031-5 

2-65 

2-64 

2-73 

2-82 

2-91 

300 

309 

318 

3-26 

3-34 

10320 

2-44 

2-53 

2-62 

2-71 

2-80 

2-88 

2-97 

3-06 

314 

3-22 

1032  5 

2-33 

2-42 

2-51 

2-60 

2-68 

2-77 

2-86 

2-95 

303 

3-11 

1033-0 

2-22 

2-31 

2-40 

2-49 

2-67 

2-66 

2-74 

2-83 

2-92 

300 

1033-5 

2-11 

2-20 

2-29 

2-37 

2-46 

2-65 

2-63 

2-72 

2-81 

2-89 

1034-0 

2-00 

2-09 

218 

2-26 

2-35 

2-44 

2-62 

2-61 

2-70 

2-78 

1084-6 

1-89 

1-98 

207 

216 

2-24 

2-33 

2-41 

2-60 

2-58 

2-67 

1036-0 

1-78 

1-87 

1-95 

2-04 

2-13 

2-22 

2-30 

\ 

2-39 

V 

r 

.  «t^^ 
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FAT  QALOU LLTEJ}— wminuecL 


Sfbcific 

Total  Etouos. 

OUVITY. 

12-0 

■1 

-2 

-3 

■4 

■5 

•6 

■7 

■8 

•9 

1024-0 

507. 

6-16 

5-24 

5-33 

6-41 

6-60 

5S9 

6-67 

6-76 

6-85 

1024-5 

4-9fl 

6-06 

5-13 

6-22 

6-31 

6-39 

6-48 

5-56 

6-65 

6-74 

1025  0 

4-86 

4-94 

5-02 

5-11 

6-30 

5*38 

5-37 

5-45 

6-54 

5-63 

1025-5 

4-74 

4-83 

4-91 

600 

6-09 

517 

5-26 

6-34 

6-43 

6-52 

1026-0 

4-63 

4-72 

4-81 

4-80 

4-98 

6.06 

615 

6*24 

6-33 

6-41 

1026-5 

4-53 

4-61 

4-70 

4*78 

4-87 

4-96 

604 

513 

S-21 

5-30 

1027-0 

4-42 

4-50 

4-69 

4-67 

4-76 

4-86 

4-93 

502 

610 

619 

1027-0        j 

4-30 

4-39 

4-48 

4-57 

4-66 

4-74 

4-83 

4-91 

4-99 

6oe 

1028-0 

4-20 

4-28 

4-37 

4-46 

4-54 

4-63 

4-71 

4-80 

4-88 

4-97 

1028-5 

4-09 

4-18 

4-26 

4-36 

4-43 

4*52 

4-60 

4-69 

4-78 

4-86 

1029-0 

3-98 

4-07 

415 

4-24 

4-32 

4-40 

4-49 

458 

4-67 

4-76 

1029-6 

3-87 

3-96 

404 

4-13 

4-21 

4-30 

4-39 

4*47 

466 

4-62 

1030-0 

3-7« 

3-85 

3-93 

4-02 

4-11 

419 

4-38 

4-36 

4-46 

4-63 

1030-5 

3-65 

3-74 

3-83 

3-91 

409 

408 

417 

4-26 

4-34 

4-42 

1031-0 

■  3-54 

3-63 

3-72 

3-80 

3*89 

3-97 

406 

414 

4-23 

4-32 

1031*5 

3-43 

3-52 

3-61 

3-69 

3-78 

3-86 

3-95 

4-04  ' 

411 

4-21 

10320 

3-32 

341 

3-49 

3-58 

3-66 

3-76 

3-84 

3-93 

401 

410 

1032-5 

3-20 

3-30 

3-38 

3-47 

3-6fi 

3-64 

3-73 

3-83 

390 

3-99 

10330 

3-10 

319 

3-27 

3-35 

3-44 

3-64 

3-61 

3*70 

3*79 

3-88 

1033-6 

2-98 

307 

3-16 

3-24 

3-33 

3*42 

380 

3-59 

3-68 

3-76 

1034-0 

2-87 

3-95 

3-05 

3-13 

3-21 

3-30 

3-39 ; 

3-48 

3-57 

3-65 

1034*6 

2-76 

2-85 

2-93 

302 

310 

319 

3-28 

3-37 

3-46 

3-54 

1036-0 

2-65 

2-74 

2-82 

2-91 

2-99 

1 

308 

316 

3-25 

3-36 

3-43 
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f                                      FAT  CAUCVluA.TED—eonlimied.                                         ^ 

Specific 
Gbavitt. 

1 
Total  Solids. 

13-0 

•1 

•2 

-3 

-4 

•5 

6 

•7 

-8 

•9 

■  1024-0 

6-93 

602 

6-10 

6-19 

6-27 

6-36 

6-44 

6-53 

6-62 

6-70 

^1024-6 

5-82 

6-Dl 

6-99 

6'08 

616 

6-25 

633 

6-42 

6-61 

6-59 

10250 

5-71 

6-80 

6-88 

5-97 

6-06 

6-14 

6-23 

6-31 

6-40 

6-48 

1025-6 

5-60 

6-69 

6-78 

5-86 

5-95 

603 

612  ; 

6-20 

629 

6-37 

10360 

5-49 

5-58, 

5-67 

6-75 

5-84 

5-92 

601 

609 

6-18 

6-27 

1028-5 

5-38 

5-47 

6-56 

5-64 

5-73 

5-82 

6-90 

6-99 

607 

616 

■  1027-0 

6-38 

5-36 

5-46 

6-63 

6-62 

5-71 

5-79 

6-88 

5-96 

606 

P  1027-5 

517 

5-26 

6-34 

6-42 

6-51 

6-60 

6-68 

6-77 

6-85 

6-94 

1      1028-0 

606 

514 

5-23 

6-31 

6-40 

5-49 

5-57 

5-66 

6-74 

6-83 

1 1028-5 

4-95 

503 

512 

5-20 

6-29 

5-38 

6-46 

5-66 

6-63 

5-72 

■  10390 

4-84 

4-93 

601 

5-09 

518 

5-27 

6-35 

5-44 

5-52 

5-61 

"  1029-5 

4-73 

4-81 

4-90 

4-99 

B07 

516 

6-24 

6-33 

5-41 

5-60 

1030-0 

4-6-2 

4-71 

4-79 

4-88 

4-96 

5-06 

6-14 

6-32 

5-31 

6-39 

1030-5 

4-51 

4-60 

4-68 

4-77 

4-85 

4-94 

503 

511 

6-20 

6-28 

1031-0 

4-40 

4-49 

4-57 

4-66 

4-75 

4-83 

4-92 

6-00 

609 

518 

1031-5 

4-29 

4-38 

4-46 

4-56 

464 

4-72 

4-81 

4-89 

4-98 

607 

1032-0 

419 

4-37 

4-36 

4-44 

4-53 

4-61 

4-70 

4-79 

4-87 

4-96 

1032-6 

408 

416 

4-25 

4-33 

4-42 

4-60 

4-59 

4-68 

4-76 

4-86 

10330 

397 

405 

4-14 

4-32 

4-31 

4-40 

4-48 

4-57 

4-66 

4-74 

■  1033-5 

3-86 

3-94 

4-03 

4-11 

4-20 

4-29 

437 

4-46 

4-54 

4-63 

■  10340 

3-74 

3-83 

3-93 

4  00 

4-09 

418 

4-26 

4-36 

444 

4-63 

1034-5 

3-63 

3-72 

3-80 

3-89 

3-98 

407 

415 

4-24 

4-33 

4-41 

1      1035-0 

3-62 

3-61 

3-69 

3-78 

3-87 

3-96 

4-04 

413 

4-22 

4-30 
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FAT   CAJaCVLKimT}— continue. 


Specific 

Total  Solids. 

1 

DiFFEEEKCI 

UHAvrrr. 

140 

■1 

-2 

■3 

■4 

-5 

•6 

■7 

-8 

•9     150 

1 

XUIK. 

10240 

6-79 

6-88 

6-96 

7-05 

7-13 

7-22 

7-30 

7-39 

7-48 

7-66 

7-65 

1024-5 

6-68 

6-77 

6-85 

694 

7-02 

7-11 

7-19 

7-28 

r-37 

7-46 

7-64 

102fi-0 

6-57 

6-66 

6-74 

6-83 

6-91 

700 

7-08 

7-17 

7-26 

7-34 

7-43 

1025  5 

6-46 

6-56 

6-63 

6-72 

6-80 

6-89 

6-98 

7-06 

715 

7-23 

7-32 

+  ■01  =  +-01 

10260 

6-36 

6-44 

6-52 

6-61 

6  70 

6-78 

6-87 

6-96 

7-04 

715 

7-21 1 

+  o3«  +  oa 

1026-5 

6-24 

6-33 

6-41 

6-60 

6-59 

6-67 

6-76 

6-84 

6-93 

702 

710 

+  03  =  +  03 

10270 

613 

6-23 

6-31 

6-39 

6-48 

656 

6-65 

6-74 

6-82 

e-91 

6-99 1 

+  O4-+-0S 

1027-6 

602 

611 

6-20 

6-38 

6-37 

6'46 

6-54 

6-63 

6-71 

6-80 

6-88 

+  OS=+-0i 

10280 

592 

6 '00 

609 

6-17 

6-26 

6-35 

e-43 

6-52 

6-60 

6-69 

6-77 

+  -O6=+-0* 

1038-5 

5-81 

5  89 

5-98 

606 

615 

6-24 

6-32 

6-41 

6-50 

6-58 

666 

+  -07-+-lJfi 

1039-0 

5-70 

5-78 

5-87 

5-95 

6  04 

613 

6-21 1 

6-30 

6-39 

6-47 

6-56 

+  08 -+-07 

10295 

5-59 
5-48 

6-07 
5-57 

576 
565 

5-84 
5-74 

593 

5-82 

602 
5-91 

6-10 
5-99 

6-19 

6-08 

628 

6-17 

6-36 
6-25 

6-45 
6-34 

+  09=+-<» 

1030-0 

1030-6 

6-37 

5-46 

564 

8-63 

5-71 

580 

5-89 

5-97 

606 

614 

6-23 

5       i 
5       ^ 

1031-0 

6-26 

5-35 

6-43 

6-52 

6-61 

5-69 

6-78 

5-86 

6-95 

6-04 1 

6-12 

1031-5 

5-15 

6-24 

5-32 

6-41 

5-50 

6-58 

5-67 

5-76 

5-84 

5-93 

601 

1032-0 

5-04 

5-13 

5-22 

5-30 

6-39 

5 -47 

6-56 

5-64 

573 

5-82 

5-90 

+•1  =  -  -02 

1032-5 

4-93 

5-02 

511 

519 

5-28 

5-36 

5-46 

5-53 

562 

6-71 

5-79 

+  -2=-'M 

10330 

4-83 

4-91 

5-00 

5-08 

5-17 

5-26 

5-34 

5-42 

5-51 

6-60 

5-68 

+•3= --07 

1033-5 

4-72 

4-80 

4-89 

497 

5-06 

6-15 

5-23 

5-32 

6-40 

5-49 

5-57 

+-1---M 

1034  0 

4-61 

4-69 

4-78 

4-86 

4-95 

504 

5-12 

5-21 

529 

5-38 

5-47 

1034-6 

4-50 

4-58 

4-67 

4-75 

4-84 

4-93 

5-01 

510 

5-18 

5"27 

5-36 

1035-O 

/ 

4-30 

4-47 

4-56 

4-64 

4-73 

4-82 

4-90 

4-99 

5-08 

516 

5-25 

(C(mclu9um  of  tfce  Societies  Prooeed«ftg«>^ 
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MAKGARINE    ACT,    1887, 

%  Act  for  the  better  prevention  of  the  fraudulent  sale  of  margarine. 

Whereas  it  is  expedient  that  further  provision  should  be  made  for  protecting  the 
iblic  against  the  sale  aa  butter  of  subBtanoes  made  in  imitation  of  butter,  as  well  as  of 
liter  mixed  with  any  such  substances ; — 

Be  it  therefore  enacted  by  the  Queen*s  most  Excellent  Majesty,  by  and  with  the 
vice  and  consent  of  the  Lords  Spiritual  and  Temporal,  and  Commons,  in  this  present 

i^ment  assembled,  and  by  the  authority  of  the  same,  as  follows  :— 
[Sfiort  TitU,]     L  This  Act  may  be  cited  as  the  Margarine  Act,  1887. 
\c<mimencenient  of  Act.]     2.  This  Act  ehal!  come  into  operation  on  the  first  day  of 
ftjry  one  thousand  eight  hundred  and  eighty-eight. 
[Dffimtio7i.^     3,  The  word  **  butter  "  shall  mean  the  subetance  usually  known  as 
IT,  made  exclusively  from  milk  or  cream,  or  both,  with  or  without  Bait  or  other  pre- 
rvative,  and  with  or  without  the  addition  of  colouring  matter. 

The  word  *' margarine  ^'  shall  mean  all  substanceg,  whether  compounds  or  otherwii^e, 
•epared  in  imitation  of  butter,  and  whether  mixed  with  butter  or  not,  and  no  such 
ibstance  shall  be  lawfully  sold,  except  under  the  name  of  margarine,  and  under  the 
mdittons  set  forth  in  this  Act. 

[Penalty,]  4.  Every  person  dealing  in  margarine,  whether  wholesale  or  retail, 
hether  a  manufacturer,  importer,  or  aa  oon&ignor  or  consignee,  or  as  commission  agent 
'  otherwise,  who  is  found  guilty  of  an  offence  under  this  Act,  shall  be  liable  on  summary 
»nviction  for  the  first  offence  to  a  fine  not  exceeding  twenty  pounds,  and  for  the  second 
fence  to  a  fine  not  exceeding  fifty  pounds,  and  for  the  third  or  any  subsequent  offence 
»  a  fine  not  exceeding  one  hundred  pounds. 

[Exemption  from  penalty/.]  5,  Where  an  employer  is  charged  with  an  offence 
^inst  this  Act  he  shall  be  entitled,  upon  information  duly  laid  by  him,  to  liave  any 
jter  person  whom  he  charges  as  the  actual  offender  brought  before  the  Court  at  the 
^p  appointed  for  hearing  the  charge,  and  If,  after  the  commission  of  the  offence  has 
In  proved,  the  employer  proves  to  the  satisfaction  of  the  Court  that  he  had  used  due 
Lligenoe  to  enforce  the  execution  of  this  Act,  and  that  the  said  other  person  had 
ommitted  the  offence  in  question  without  his  knowledge,  consent,  or  connivance,  thmM 
lid  other  person  shall  be  sunHnarily  convicted  of  such  offence,  and  the  employer  shall  1 
e  exempt  from  any  penalty. 

\Marking  ofca^es.]  6*  Every  person  dealing  in  margarine  in  the  manner  described 
a  the  preceding  tection  shall  conform  to  the  following  regulations  : — 

Every  package,  whether  open  or  closed,  and  containing  margarine,  shall  be  branded  ■ 
r  durably  marked  ^*  Margarine  "  on  the  top,  bottom,  and  aides,  in  printed  capital  letters^  f 
lOt  lees  than  three  quarters  of  an  inch  square;  and  if  such  margarine  be  exposed  for 
rie>  by  retail,  there  shall  be  attached  to  each  parcel  thereof  so  exposed,  and  in  such 
■per  as  to  be  clearly  visible  to  the  purchaser,  a  label  marked  in  printed  capital  letters 
IV  less  than  one  and  a  half  inches  square,  '*  Margarine^' ;  and  every  person  selling  « 
nargarine  by  retail,  save  in  a  package  duly  branded  or  durably  marked  as  aforesaid,  shall  ■ 
n  every  case  deliver  the  same  to  the  purchaser  in  or  with  a  paper  wrapper,  on  which  shall 
p  printed  in  capital  letters,  not  less  than  a  qtiarter  of  an  inch  s^^juare,  "  Margarine." 
[Pfe^umplion  against  t>endor,]     7.  Every  jierson  dealing  with,  selling,  or  exposing, 
Bering  for  eate,  or  having  in  his  possession  for  the  purpose  of  sale,  any  quantity  of 
irine  contrary  to  the  provisions  of  this  Act,  shall  be   liable  to  conviction  for  an 
\  against  this  Act,  unless  he  shows  to  the  satisfaction  of  the  Court  before  whom  ho  j 
^ed  that  he  purohased  the  article  in  question  as  butter,  and  with  a  written  warranty! 
^voice  to  that  effect,  that  he  had  no  reason  to  believe  at  the  time  whi&Ti  V^<^  "tfi^^^  "^ 
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that  the  articlo  was  other  than  butter^  and  that  he  sold  it  in  the  same  state  as  when  he  | 
purchased  it,  and  in  such  case  he  shall  be  discharged  from  the  proeecution^  but  shall  bej 
liable  to  pay  the  costs  incurred  bj  the  prosectitor  unless  he  shall  have  given  due  notiorl 
to  him  that  he  will  rely  upon  the  above  defence.  1 

[Margarine  imported  or  manif/aclured,]  8.  All  margarine  imported  into  the  Umtrfl 
Kingdom  of  Great  Britain  and  Ireland,  and  all  margarine  whether  imported  or  maDuJ 
factured  within  the  United  Kingdom  of  Great  Britain  and  Ireland,  shall,  wheneverl 
forwarded  by  any  pubUc  conveyance,  be  duly  consigned  as  margarine ;  and  it  ehall  be  I 
lawful  for  any  officer  of  Her  Majesty's  Customs  or  Inland  Revenue,  or  any  medidll 
officer  of  health,  inspector  of  nuisances,  or  police  constable,  authorised  under  Becttoal 
thirteen  of  the  Sale  of  Food  and  Drugs  Act  [38  ami  39  Vict.  c.  63],  1875,  to  procnwl 
samples  for  analysis  if  he  shall  have  reason  to  believe  that  the  provisions  of  this  Act  ar«J 
infringed  on  this  behalf,  to  examine  and  take  samples  from  any  package,  and  ascertain  J 
if  necessary  by  submittiDg  the  same  to  be  anedysedi  whether  an  ofiTenoe  against  this  Am 
has  been  committed.  I 

[Registration  of  nianuf actor i/.]  9.  Every  manufactory  of  margarine  within  thul 
ITnited  Kingdom  of  Great  Britain  and  I  inland  shall  be  registered  by  the  owner  or] 
occupier  thereof  with  the  local  authority  from  time  to  time  in  such  manner  as  the  Laedl 
Government  Boards  of  England  and  Ireland  and  the  Secretary  for  Scotland  reepectiv«ln 
may  direct,  and  every  such  owner  or  occupier  carrying  on  such  manufacture  in  a  ma&«-| 
factory  not  duly  I'egistei'ed  shall  be  guilty  of  an  offence  under  this  Act,  I 

[Power  to  hiitp^ctora  to  taka  sampks  without  purchase.]  10,  Any  officer  authorieed  I 
to  take  earn  pies  under  the  Sale  of  Food  and  Drugs  Act,  1875,  may,  without  going  through  I 
the  form  of  purchase  provided  by  that  Act,  but  otherwise  acting  in  all  respects  in  aocof- 1 
dance  with  the  provisions  of  the  said  Act  as  to  dealing  with  samples,  take  for  the  purpoeec  I 
of  analysis  samples  of  any  butter,  or  substances  purporting  to  be  butter,  which  uv  | 
exposed  for  sale,  and  are  not  marked  Margarine,  as  provided  by  this  Act ;  and  any  suck  I 
substance  not  being  so  marked  shall  be  presumed  to  be  expoeed  for  sate  as  butter.  I 

[Appropriation  of  penalties.]  1 1 .  Any  part  of  any  penalty  recovered  under  this  ietl 
may,  if  the  Court  shall  m  direct,  be  paid  to  the  person  who  proceeds  for  the  same,  to  reim-l 
burse  him  for  the  legal  costs  of  obtaining  the  analysis,  and  any  other  reasonable  expeBsee  I 
to  which  the  Court  shall  consider  him  entitled.  I 

[Proceedings,]  1 2.  AO  proceedings  under  this  Act  shall,  save  as  expressly  varied  bj  ] 
this  Act,  be  the  same  as  prescribed  by  sections  twelve  to  twenty -eight  inclusive  cf  tbe  ] 
Sale  of  Food  and  Drugs  Act,  1875,  and  all  officers  employed  under  that  Act  are  herem 
empowered  and  required  to  carry  out  the  provisions  of  this  Act.  I 

[Befi/nilion  of  local  aiUhoritp.]  13,  The  expression  **  local  authority  "  shall  mean  anf  | 
local  authority  authorised  to  appoint  a  public  analyst  under  the  Sale  of  Food  and  Bra^l 
Act,  1875.  I 

ON   REICHERT-MEISSrs    METHOD    OF    BUTTER  ANALYSIS,    AND    VR 
APPLICATION  FOR  THE  EXAMINATION   OF  BUTTER  AND  BUTTER 

SUBSTITUTES. 

BY  DR.  RUDOLF  WOLLKY, 
(Continued  from  page  11. J 
Experiments  227  and  228. — 5  grms.  butter  were  saponified  as  usual,  and  the  eo«p 
decomposed  with  40  c.c.  of  H^SO^  ('45  :  10).  The  distillate  required  28-7(1  c.c,  deci- 
alkali.  In  a  corresponding  experiment,  40  cCr  of  acid  (3:10)  were  used,  and  the  ^ 
tillate  used  29*2  c,c.  Still  larger  quantities  were  obtained  by  the  use  of  syrupy  fto^ 
phoric  acid  (329-231  )• 


It  mighty  thereforei  appear  desirable  to  employ  concentrated  phosphoric  acid«  but 
mce  the  fluid  always  contains  a  little  alcohol,  a  quantity  of  butyric  ether  must  be 
Dfmed,  tiiie  larger  the  greater  the  concent  ration  of  the  acid.  This  was  confirmed  by  a 
imnber  of  erpenments  (2*28-232)  both  ^4th  butyric  acid  solution,  and  with  butter. 

Am  aloohol  cannot  well  be  dispensed  with  in  saponification,  it  becomes  imperative 
o  deoompoee  the  soap  with  so  small  a  quantity  of  sulphuric  acid  that  no  free  sulphuric 
«cid,  but  only  sodium  sulphate  with  a  little  bi-sulphate,  can  be  in  the  solution.  In  thia 
m^  BO  trace  of  butyric  ether  can  be  formed.  Even  the  concentration  1:10  prescribed 
^■be  Bavarian  chemists,  is  somewhat  too  great,  and  gives  rise  to  the  formation  of 
^Bl  quantities  of  ether. 

It  was  further  of  interest  to  ascertain  the  intluence  of  the  insoluble  fatty  adds  con- 
tained in  the  retort  upon  the  distillation.     It  was  to  be  expected  that  the  insoluble 
would  have  a  considerable  solvent  power  upon  the  butyric  acid,  and  it  bad  to  be 

[led  how  large  a  quantity  of  it  would  be  retained  by  the  former. 
Experinient  233. — 5  gmus,   butter  were  saponi^ed,  and  the  soap  decomposed  as 
The  mixttire  was  heated  for  one  hour  in  the  water-bath,  under  a  reflux  con- 
Br.     After  cooling,  the  solid  layer  of  fatty  acids  was  removed  from  the  fluid,  wa£>hed 
cold  water,  and  subjected  to  distillation  with  100  c.c.  of  water,  and  40  c.t\  H,8(  >j, 
I  cc.  of  the  distillate  required  6  27  c.c.  deci-normal  solution.     The  liquor  previously 
Qted  from  the  fatty  adds  was  diluted  to  250  c.c,  and  twice  110  c.c.  were  distilled 
i>ff;  they  required  21-01  and  3  85  ex.,  together  24*86  c.c, ;  total,  3115  c.c. 

Experiment  234.^'In  an  analogous  experiment,  the  decomposed  soap  was  heated 
hr  half  an  hour  over  the  naked  flame  in  an  open  flask,  without  boiling,  The  separated 
■jl^  acids,  dif tilled  with  water  and  H^^SOi  as  before,  used  6  16  c.c.  deci-alkali. 
P^  Experiment  235. — To  the  soap  of  5  grms.  beef  fat,  100  c.c.  butyric  acid  solution 
fftquiring  30 '6  ex.  ded-solution  for  neutral  Lsat ion)  were  added,  and  the  insoluble  fatty 
removed,  and  distilled  with  water.  110  c.c.  distillate  requii-ed  2 -GO  c.c.  decl- 
fcion.     Hence  the  f u&ed  fatty  acids  had  i^tained  7*5  per  cent,  of  the  total  quantity  of 

\  add*     A  similar  result  was  obtained  with  earthnut  oil  (237). 
Experiments  238  and  239. — 2*5  grms^  of  a  butter  (of  which  5  grms.  required  for 
c.c.  distOlate  28.7G    c.c.)     were  saponified,    and  treated,  in  duplicate,    as    usual, 

15*0i  and  15*12  c.c,  ivhil^it  one  half  of  5  grms,  should  have  taken  14*38. 
Experiments  240  and  241. — 5  grms.  of  a  mixture  of  50  per  cent,  of  the  same  butter^l 
150  per  cent,  of  earthnut  oil,  treated  as  before,  used  14'4G  and  14*52  c.c,  that  is  but" 
[  slightly  more  than  the  theoty,  viz.,  14'38,  *6  c.c.  of  the  volatile  batter  adds  were 
by  the  fatty  acids  of  the  earthnut  oil.     The  fact  that  such  retention  takes  place 

great  importance*     The  fatty  adds  separate  from  the  soap  in  the  form  of  a  soft 

iheese-like  mass,  which  only  becomes  completely  fused  during  the  latter  half  of  the  dis- 
illatioo.  The  longer  the  condition  of  partial  fusion  continues,  the  larger  the  quantity 
4  volatile  acids  retained* 

feAn  experiment  has  previously  been  quoted  (135)  in  which  only  20*15  c.c,  instead j 
*65  cc.  were  used  in  consequence  of  complete  solidification  of  the  fatty  adds  havingi 
I  place.     Such  large  differences  of  course  can  only  occur  in  extreme  cases,  but  it  ' 
Aimot  be  doubted  that  even  much  smaller  ditferences  of  manipulation  will  be  of  notable 
bfloenoe  upon  the  result.     Even  when  the  operation  is  apparently  conducted  in  and 
ibsoltltaly  uniform  manner,  a  clear  condition  of  the  fatty  acids  is  not  always  obtained  in^ 
qoal  times.     The  low  results  obtained  by  Munier  (Zeitschf.  anal,  chem.,  21,  p.  3Q4)  are 
wobaHy  due  to  this  cause.     It  is  evidently  necessary  to  remove  these  inequalities,  which^ 
j^iaaily  be  managed  by  heating  the  soap  under  the  oondenser,  by  means  of  a  very" 
■■^^bue,  until  the  fatty  adds  are  completely  fused,  and  only  then  to  oommi^tuof^  iK^ 
^^^Bmib  by  mcrmLBiiig  the  me  of  the  flame. 
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2640 

Tol 

26-35 

252 

26-40 

25:; 

26-40 

254 

20-40 

250 

26-40 

25G 

26-4lt 

257 

26-40 

The  quantities  and  propoiiiions  of  fat  and  other  materialfl  proposed  by  Meissl  hav 
on  tbe  whole  been  found  to  be  convenient,  and  it  doeis  not  appear  desirable  to  take 
smaller  quantity  of  fat  than  5  grmB.     Contrary  to  the  statement  of  Munier  I  hare  MV 
found  the  slightest  quantity  of  sulphuric  acid  to  pass  into  the  distillate. 

To  test  still  further  the  accuracy  of  the  general  conclusions  arrived  at,  the 
sample  of  butter  was  analysed  by  myself  and  Dr.  A,  Sanger,  eight  timed  by  ettdi  j 
ing  to  the  method  as  now  perfected,  with  tbe  following  results : — 
WoLLNY.  Badger* 

243  2G'40 

244  26*45 

245  26^45 

246  2H-40 

247  2G-35 

248  20-40 

249  26-40 
The  figures  represent  c.c,  of  deci-normai  solution  used  by  100  c.c.  distillate; 

1 10  use  29'04,  or  after  subtmction  of  '28  c.c.  for  correction,  28  76  c.c. 

The  time  required  by  the  distillation  is  of  great  influence  upon  the  result.  A 
butter  which  required  26*40  c.c,  when  the  distillation  lasted  half  an  hour,  neutrali>ei 
2 7 '2  and  27*5  c.c.  when  the  distillation  was  so  slow  as  to  take  110  and  125  minuU* 
respectively.     A  difference  of  a  few  minutes  only  does  not  affect  the  result. 

I  The  following  are  the  sources  of  error  of  the  Kei chert ^Meissl  method  : — 

1.  Error  due  to  carbonic  acid  absorbed  during  saponification  (may  amount  to  4-  10 
per  cent. 
2.  Error  due  to  formation  of  butyrio  ether  during  saponification  (may  amount  to 
—  8  per  cent.) 
;i  Error  due  to  formation  of  ether  during  distillation  (may  aftbot  the  result  *-  8 
per  cent.) 

14.  Error  due  to  cohesion  of  fatty  acids  during  distillation  (may  in  extreme  caaei 
amount  to  -  30  per  cent,) 
5.  Error  due  to  shape  and  size  of  tho  vessel  in  which  the  distillation  is  performedi 
and  the  time  of  distillation  (may  alter  the  result  ±  5  per  cent). 
The  following  are  the  details  of  the  method  now  proposed : — 
5  grms,  of  the  clear  butter  fat  are  accurately  weighed  into  a  '300  e,c.  flaak  (rourwl 
form,  length  of  neck  7  orS  t\m.,  width  of  neck  2  cm.),  2  c,c.  50  per  cent,  soda  solution,  which 
must  be  preserved  m  that  carbonic  acid  cannot  be  absorbed,  and  10  c,c,  of  HG  per  cent, 
alcohol,  are  added,  and  the  mixture  is  heated  tinder  a  refiux  condenser  for  15  minutes  m 
a  boiling  water  bath.  The  alcohol  is  then  distilled  ofi'  whilst  the  i^ask  is  heated  for  %t 
least  half  an  hour ;  100  c.c,  boiling  water  are  added  under  due  precautions,  and  the  tbfik 
heated  until  the  soap  is  completely  dissolved.  40  c.c»  of  sulphuric  acid  (25  c.c.  H.SO^  ia 
1  litre)  and  two  pieces  of  pumice  of  the  size  of  a  pea  are  added,  and  tbe  fiask  is  at  ooci 
connected  with  a  condenser  by  means  of  a  glass  tube,  7c.m.  wide,  and  having,  at  a  distaaw 
of  1  cm.  above  the  cork,  a  bulb  of  a  diameter  of  2-2'5c.m  The  tube  is  bent  immediately 
above  the  bulb  upward  in  an  oblique  angle,  in  which  direction  it  extends  for  5  cm.,  andi* 
then  again  bent  downward,  also  in  oblique  angle,  and  then  connected  with  a  condenser  by 
means  of  an  india-rubber  tube.  The  flask  is  then  heated  by  means  of  a  very  small  0&m«» 
until  the  inS4>luble  fatty  acids  are  completely  fused  *  1 10  o,c.  are  then  distilled  off  into  ft 
gradiiated  fiask,  the  distillation  lasting  30  minutes  ;  the  distillate  is  mixed,  and  l(X»c<X. 
filtered  off.  These  are  transferred  into  a  beaker,  1  c.c,  phenol-phthalein  solution  (*a  gniis» 
ju  J  litre  50  per  cent,  alcohol)  is  added  and  titrated  with  deci-normal  baryta  solution. 
To  the  volume  of  baryta  used  one-tenth  is  added^  aiid  tW  ^^t^  o\TXa;\Tv<&^Vj^  \iWk  experi- 
ment  is  subtracted;  tij0  latter  should  not  amount  to  moxB  tVuMci  ''i^  t 
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PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 
riENERAL  meeting  of  this  Society  was  held  at  Burlington  House  on   Wednesday,  the 
h  February^  the  President,  Mr.  A.  H.  Allen,  in  the  chair. 

The  minutes  of  the  Annual  Meeting  wei'e  read  and  eon^^med. 
^fcMr.  Dyeb  announced  that,  in  pursuance  of  the  resolution  passed  at  the  last  meeting, 
JKtun  of  XlOO  had  been  invested  in  CodsoIb. 

The  President  reminded  members  that  this  being  the  beginning  of  the  New  Year 
as  a  good  time  for  new  members  to  join  them,  and  if  they  knew  any  gentlemen  who 
l>e  an  acquisition  to  the  Society  they  would  be  glad  to  welcome  them. 
The  following  papers  were  read  and  discussed  ;— 

**  On  a  Sample  of  '  Na\^--Green  '  Paint."     By  Bertram  Blount.  \ 

**  On  the  Composition  of  Milk  and  Milk-Products/*     By  Dr.  Vieth. 

"  On  the  Relation  between  Specific  Gravity,  Fat,  and  solids  in  Milk."     By  Dr. 

Vieth. 
**  Notes  on  the  Estimation  of  Milk-Sugar  in  Milk  by  means  of  the  Polariscope." 
By  Dr.  Vieth. 
It.  H.  Droop  Richmonb  exhibited  and  explained  an  instrument  for  calculating 
[f^snlts,  and  Mr.  Stokes  showed  a  new  apparatus  for  Nesslerising. 

be  next  meeting  of  the  Society  will  be  held  at  Burlington  House  on   Wednesday, 
1 4th  inst. 

LABORATORY  NOTES. 
By  Alfred  H,  Allen,  F.C.8,,  F.I.C. 

(Head  at  the  Meeting  Janua'n/  1888.) 
m  Whmi, — The  recent  experiments  of  Yoehida  {J&ur,  Chem,  Soc,^  li.,  748) 
(Analyst,  xiii.  5),  showing  that  alumina  is  a  natural  constituent  of  the  ash 
fct,  have  rendered  it  desirable  to  see  how  far  their  conclusions  modify  the  viaw%  ! 
^JMrto  iield  on  this  subject* 


42 


THE  ANALYST. 


ittdJH 


In  the  discussion  of  a  paper  read  by  Mr,  Wanklyn  at  the  first  meeting  of  thk 
Societyi  I  stated  that  '*in  my  experience  an  allowance  of  ^  mliligrammee  per  1<^ 
grammes  of  bread,  for  phosphate  of  aluminium  naturally  present,  is  amply  6Uj£ci6ot,j 
This  would  correspond  to  about  *n05  per  cent,  of  aluminium  phosphate  in  the  flour, 
Jones  said  his  experience  confirmed  mine  absolutely.  Dr.  Dupr^  bad  met  with  as  mi 
as  *00d  per  cent.,  and  Dr.  Stevenson  agreed  with  him.  Dr.  Muter  mentioned  a  auB 
where  the  bread  was  made  with  salt  containing  alumina  had  met  with  nearly  *010  per 
cent,  Mr.  Wigner  was  in  the  habit  of  allowing  *008  for  phosphate  of  aluminium  natiml 
to  the  article. 

More  recently  it  has  been  shown — I  think  by  Dr*  Dupr^ — that  the  ahunina  natnni) 
to  flour  bears  more  or  less  relation  to  the  proportion  of  silica  present,  from  which  it  nmy 
be  inferred  that  the  alumina  exists  wholly  or  chieHy  as  silicate,  and  hence  is  probably  ci 
extraneous  origin.  On  the  results  of  these  experiments  I  based  the  statement  in  mj 
"  Commemal  Organic  Analysis  **  (voL  i.,  page  373).  that  **  it  may  be  taken  as  a  rule  thai 
from  the  amount  of  alum  calculated  from  the  total  aluminium  of  the  bread  should  1* 
subtracted  a  weight  equal  to  the  silica  found,  when  the  difference  will  be  approximate! j 
the  true  amount  of  alum  added."  Thus  if  the  total  aluminium  corresponded  to  *040 
cent,  of  ahim,  and  the  silica  was  *00S  {ler  cent,,  the  corrected  proportion  of  alum  woi 
be  *032  per  cent. 

Dr.  James  Bell  considers  that  his  experiments  do  not  indicate  any  definite  relati 
between  the  silica  and  alumina  of  Hour,  but  his  figures  show  that,  broadly  speakingt  tl 
alumina  tends  to  follow  the  silica. 

The  experiments  of  Yoahida,  which  appear  to  have  been  very  carefully  made, 
conducted  on  cereal^i  and  leguminous  plants  grown  on  a  soil  of  volcanic  origin,  remarj 
for  containing  a  large  proportion  of  alumina  soluble  in  hydrochloric  acid-     Uiider 
circumstances,  Yoshida  found  2*62  per  cent,  of  mineral  matter  in  the  whole  wheat, 
mitieral  matter  contained  0*100  per  cent,  of  alumina,  equivalent  to  0*2536  per 
aluminium  phosphate.     Calculated  on  the  original  wheat,  this  is  0*0066  per  cent.,  or  ji 
about  what  was  previously  admitted  to  be  normally  present, 

Mr.  Young  comes  to  an  exactly  similar  conclusion,  obtaining  from  Vienna  flour 
the  best  quality,   containing  0*7  per  cent,   of    ash,    0*0075  per  cent,    of  aluminiam 
phosphate* 

All  these  amounts  are  so  insignificant  that  they  do  not  materially  invalidate 
dictum  that  **  flowering  plants  do  not  contain  aluminium  as  a  normal  constituent^'*  tkHigti' 
in  strict  accuracy,  and  in  view  of  recent  experiments,  the  words  **  except  in  extresorff 
minute  proportions,"  should  be  added.  The  practical  interest  attaching  to  the  questioii^ 
exists  in  the  fact  that  the  proportion  of  alumina  found  to  be  naturally  present  m  whet*] 
confirms  the  justice  of  making  a  deduction  of  7  or  8  grains  of  alum  per  i  Ibw  loaf  froffl 
the  amount  corresponding  to  the  total  aluminium  found  by  analysis. 

I  may  here  remind  the  members  that  it  has  been  raised  as  a  defence  for  the  pre08DCi| 
of  alum  in  flour  that  alum  formed  a  leading  constituent  of  the  composition  used  for  rtop 
ping  the  holes  and  cracks  produced  in  millstones  by  wear. 

I  may  call  the  attention  of  those  interested  in  the  mode  of  existeno©  of  alaminiufla 

devised   some  years  since,  by  which  I  obtained 
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mcoiimgiiig  results  and  rendered  unneceESary  the  questionable  correction  for  the 
duminium  existing  as  silicate.  It  consisted  in  efiTecting  the  solution  of  the  starch  by 
koalt-extract,  destruction  of  the  resultant  soluble  carbohydrates  by  fermentation  with 
feastf  addulation  of  the  liquid  by  nitric  add,  followed  by  filtration,  evaporation  of  the 
bauid,  ignition  of  the  residue,  and  precipitation  of  the  aluminium  a^  phosphate  in  the 
hHJ  way. 

^B  Before  leaving  the  subject,  1  may  add  that  if  the  results  of  the  analysis  of  samples 
^Hbur  and  bread  may  be  regarded  as  indicating  the  geneml  character  of  the  articles, 
^Hteration  with  alum  is  prat'tinlly  obsoleta  in  the  districts  for  which  I  act  as  analyst. 
^"  //,  Precipitation  of  Uop-BitUr  by  Lead  Ac^tat*:. — At  a  recent  meeting  of  the  Society 
l)r.  Johnstone  read  a  paper  which  was  published  in  the  last  numl>er  of  the  Analyst, 
leBcribing  experiments  from  which  he  concluded  that  neither  neutral  or  basic  acetate  of 
lead  elfectually  removed  the  bitter  principle  from  an  infusion  of  hops.  As  this  view  was 
^»poeed  to  my  own  experience,  and  that  of  all  previous  observers,  except  in  a  solitary 
instanoe  mentioned  by  Dr,  Muter,  I  suggested  to  I>r.  Johnstone  that  we  should  both 
mbjeet  to  the  method  the  same  sample  of  hops  with  a  view  of  seeing  whether  the  non- 
jvecipitation  of  the  bitter  by  lead  was  in  any  way  a  consequence  of  his  method  of 
nanipulating.  In  pursuwice  of  this  I  examined  a  sample  of  hope  which  had  been  used 
>y  Dr.  Johnstone  in  his  experiments,  and  found  that  the  treatment  with  lead  in  the 
uanner  prescribed  by  me  did  not  remove  the  whole  of  the  bitter.  On  the  other  hand, 
I  sent  a  portion  of  a  sample  of  hops  which  I  had  already  submitted  to  the  process  wit 
m^actory  results  to  Dr.  Johnstone,  when  curiously  enough  he  failed  to  precipitate  th€ 
^Br  principle  although  I  had  succeeded  perfectly.  With  a  second  i>ort-ion  of  hops  frou 
m^same  source,  though  not  strictly  the  same  sample,  he  also  found  the  procas^  to  faU, 
In  ibe  case  of  this  sample,  therefore,  there  is  a  direct  conflict  of  evidence,  Dr.  Johnstone 
jailing  to  make  the  procesB  to  answer,  whereas  I  had  succeeded.  But  the  fact  that  such 
l^fcparently  simple  operation  could  fail  in  the  hands  of  another  chemist  seemed  to  me 
Pl^  .senotiB,  and  I  have  consequently  submitted  to  the  process  some  eight  or  ten 
kddittoua]  samples  of  hops.  In  most  Instances  the  process  h&s  succeeded  fairly  well, 
hough  when  operating  on  a  considei*able  quantity  of  hops  the  remdue  has  usually 
stained  a  alight  but  distinct  bitter  taste.     In  one  or  two  instances,  however,  the  bitter- 

»\ta&  been  more  strongly  marked,  as,  indeed,  it  was  in  the  sample  sent  me  by  Br. 
stone. 
The  experiments  prove  to  my  mind  that  precipitation  with  lead  acetate  cannot   l»e 
on  to  remove  all  the  bitter  principle  of  the  hop  from  all  infusions  containing  it, 
illy  when  the  delit^cy  of  the  method  is  increased  by  extracting  the  renjaining  traoea 

with  chloroform,  instead  of  simply  tasting  the  concentrated  filtrate. 

Til.  Note  on  the  Dekrmtnatian  of  Sulphur  in    0th. ^-1   had   occasion  recently  to 

I  a  sample  of  blast-furnace  creosote  oil,  in  which  I  was  desired  to  determine  the 

tion  of  sulphur.     The  quantity  likely  to  he  present  was,  of  course,  much  smaller 

uHually  met  with  in  organic  substances  containing  sulphur  as  an  essential  con- 

at,  and  hence  the  ordinary  processes  of  determining  sulphur,  employed  in  ultinmte 

analysis,  seemed  scarcely  applicable,  as  a  considerable  quantity  of  the  substance, 

st  0  grammpp,  would  be  required  for  the  experiment.     Om^ftX\Qii  ^w\^  mVT\R^  wv^ 
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was  for  obvious  reasons  an  unsuitable  prooess,  and  the  same  remark  applied  to  treatment 
with  dry  oxidising  agents.  Under  these  circumstances  it  appeared  to  me  that  the  best 
plan  would  be  to  bum  the  oil  in  a  suitable  lamp,  and  estimate  the  6ulphu]^  in  the  products 
of  combustion,  just  as  sulphur  is  estimated  in  coal-gas.  I  was  here  met,  however,  with 
the  difficulty  that  when  burned  from  a  wick  the  creosote  oil  produced  intolerable  quanti- 
ties of  smoke,  which  could  not  be  controlled  and  rapidly  clogged  the  wick,  whether  of 
asbestos  or  cotton,  thus  bringing  the  experiment  to  an  end.  Various  experiments  in  this 
direction  were  made  until  I  decided  to  dilute  the  creosote  oil  with  alcohol,  hoping  thus 
to  obtain  a  better  regulation  of  the  combustion.  With  certain  precautions  this  plan 
was  found  to  answer,  and  ultimately  the  arrangement  shown  in  the  sketch  was  adopted. 


A  purified  methylated  spirit  was  made  by  distilling  the  ordinary  spirit  of  commerce 
from  caustic  alkali,  and  this  was  saturated  with  solid  ammonium  carbonate.  5  granuotf 
of  creosote  oil  was  then  dissolved  in  45  grammes  of  the  spirit,  and  the  whole  phused  in 
the  lamp  A,  to  the  top  of  which  the  adapter  C  is  fitted  air-tight  by  means  of  a  large 
bung.  The  upper  end  of  the  adapter  is  connected  with  a  bent  glass-tube  passing  netrij 
to  the  bottom  of  a  vertical  liebig's  condenser  filled  with  wet  glass  marUes  and  brokeo 
gbuBB.     Thelowev  end  of  the  condenser  is  fitted  with  a  glass  tap,  and  the  higher  tabuhrt 
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connected  with  a  water -pomp,  or  other  aspirating  arrangement  by  which  a  continuous 
■iy  current  of  air  can  be  drawn  through  the  apparatus*  By  preference  a  second 
Rag's  condenser,  filled  with  glass  beads,  is  introduced  between  the  first  condenser  and 
ump,  but  this  is  not  really  neoeaeary.  The  apparatus  being  arranged,  the  spirit  is 
,  when  the  combustion  proceeds  quietly,  but  the  ojieration  has  to  be  conducted 
slowly  to  prevent  smoking,  and  it  is  desirable  to  cool  the  metal  part  of  the  lamp 
pping  round  it  copper  gauze,  as  otherwise  the  alcohol  vapour  is  liable  to  kindle 
alight  explosion,  and  tae  lamp  is  extinguished.  The  water  condensed  in  D,  and 
is  tapped  otTat  intervals  into  the  fiask  F,  of  course  contains  all  the  sulphur  of  the 
mote  oil  in  the  form  of  sulphate  or  sulphite  of  ammonium.  It  is  treated  with 
■liiiiii  water^  acidulated,  and  the  Btilphur  precipitated  as  barium  sulphate  in  the  usual 
ly.  In  this  manner  the  particular  sample  of  creosote  oil  for  which  the  process  was 
v^ed  was  found  to  contain  '087  per  cent*  of  sulphur,  and  on  repetition  by  the 
9BB  *088  was  found. 

I  have  also  used  the  same  process  for  determining  the  sulphur  in  rape  oil*     In  Oils 

the  sample  was  mixed  with  an  equal  weight  of  ordinary  kerosene,  but  instead  of 

Iving  the  carbonate  of  ammonium  in  the  liquid  it  is  preferable  to  sus]>end  it  over 

flame  in  a  small  porcelain  crucible^     In  this  way  a  sample  of  rape  oil  was  found  to 

n   0-017  per  cent,  of  sulphur  after  making  a  correction  for  the  sulphur  in  the 

le  oil  with  which  it  was  mixed,  which  amounted  to  0*000014.     A  convenient  plan 

rtaining  how  much  of  the  oil  has  been  consumed  is  to  weigh  the  lamp  before  and 

r  the  experiment. 

Discussion. 
Br.  YtETH   said  they  had  heard  a  very  interesting  communication  from    their 
{dent.     In  a  laboratory  where  there  was  a  variety  of  work  there  muflt  always  be 
5U8  results  cropping  up,  and  that  was  just  the  place  to  bring  those  results  forward. 
iiat    were  always   done,   their  meetings  would   become    yet  more  interesting,  and       i 
taps  more  members  would  be  induced  to  contribute  papers.  ^H 

Mr.  Hkhner  said  that  with  regard  to  the  hop  question  he  had  intended  to  say  a  " 
words.     He  bad  also  taken  up  the  matter,  and  thought  perhaps  that  a  possible  expla- 
of  the  difierence  in  the  results  obtained  by  Dr.  Johnstone  and  Mr.  Allen  was 
there  was  no  doubt  that  those  two  observers  did  get  dilTerent  results,  and  there 
lid  be  some  explanation — perhaps  the  quantity  of  acetate  of  lead  u^ed  might  Ue  the 
>,  or  the  precipitate  might  possibly  be  more  or  less  soluble  in  excess  of  lead  solution* 
He  made  an  extract  from  pure  hops  himself,  and  added  various  quantities  of  lead 
>te,  removing  the  excess  of  lead  with  sulphuretted  hydrogen ,  and  evaporating  to 
and  in  all  cases  he  got  a  residue  which  was  distinctly  bitter  ;  also  on  precipita- 
with  basic  acetate  one  could   taste  the  bitter,  but  if  the  liquid  was  not  evaporated 
plete  dryness,  a  bitter  taste  could  not  be  perceived.     In  no  case  had  he  shaken 
th  chloroform  and  ether.     He  thought  that  the  difference  greatly  arose  from  the 
that  the  test  had  been  made  rather  too  delicate,  and  that  it  was  advisable  to  avoi 

don  to  dryness,  or  to  a  very  small  bulk. 
Dr.  Johnstone  said  that  he  got  the  bitter  out  of  the  heer-^not  out  of  the  hope; 
regard  to  alumina  in  flour,  a  discussion  took  place  in  the  Chemical  Xews  some  ti 
tipon  the  supposed  finding  of  copper  in  bread.     Dr.  Edmonds  wrote  to  that  journal 
ig  attention   to  the  blue  colour  which  occurs  very  often.     Other  writers  madA 
reply,  and  then  the  matter  dropped.     He  had  obtBAH^  \>\^  <aAcai<b  iraesoXVis^^G)^ 
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examining  the  blue  colour  found  it  was  due  to  phosphate  of  iron — vivianite,  in  fwd, 

Mr.  Hehner  said  that  whenever  he  had  tested  flour  for  dopper  he  had  always 
found  copper. 

Mr.  Adams  said  that  he  had  made  a  number  of  experiments  in  the  hop  question, 
and  had  never  failed  to  get  rid  of  the  bitter  when  it  was  due  to  hops,  but  perhaps  that 
arose  from  his  not  having  carried  his  experiments  so  far  as  Mr.  Allen  had  done.  He 
(Mr.  Adams)  made  a  decoction,  and  treated  it  with  basic  acetate  of  lead,  threw  down  the 
lead  finally  by  sulphuric  acid,  which  was  quicker  than  sulphuretted  hydrogen,  and  then 
reduced  the  bulk  from  half  a  pint  to  about  half  an  ounce,  and  in  every  case  with  that 
quantity  he  could  always  taste  foreign  bitter,  while  that  of  the  hop  had  entirely  disappeared. 
He  did  not  know  whether  that  explained  Mr.  Hehner's  results,  where  he  only  carried 
his  evaporations  to  a  fluid  state,  and  not  dryness.  With  regard  to  the  detection  of 
bitters,  there  was  only  one  that  failed  him,  and  that  was  camomile,  the  bitter  of  which, 
like  hops,  was  precipitated  by  acetate  of  lead. 

Mr.  Allen  said  that  the  direct  tasting  of  the  concentrated  aqueous  liquid  was 
doubtless  a  less  delicate  method  of  recognising  a  bitter  principle  than  agitating  the 
liquid  with  ether  or  chloroform,  and  tasting  the  evaporated  chloroformic  or  ethereal 
solution.  It  appeared  probable  that  the  evaporation  of  a  solution  containing  more  or  less 
free  sulphuric  add  would  tend  to  decompose  any  trace  of  hop-bitter  which  had  remained 
onprecipitated  by  lead.* 

ON  THE  COMPOSITION  OF  MILK  AND  MILK  PRODUCTS. 
By  Dr.  P.  Vieth.,  F.C.S.,  F.I.C. 

{Recul  at  the  Meeting,  February^  1888). 
What  I  wish  to  bring  before  you  to-night  is  my  annual  report  on  the  work  done  doriDg 
last  year  in  the  laboratory  which  is  under  my  charge.  With  regard  to  the  particular 
drcumstMices  under,  and  the  purposes  for  which  the  sample  were  taken,  and  also  the 
methods  employed  for  their  analysis,  I  must  refer  you  to  former  communications  of  a 
similar  nature.  (The  Analyst,  vii.,  p.  53  ;  viii.,  p.  33  ;  ix.,  p.  56  ;  x.,  p.  67 ;  xi.,  66,  and 
xii.,  p.  39.) 

The  total  number  of  analyses  made  during  the  year  1887  is  20,483,  of  which 
18,611  are  analyses  of  milk. 
1,066  „  cream. 

661  „  skim  milk. 

28  „  buttermilk. 

13  „  butter  and  butter-fat. 

3  „  cheese. 

30  „  medicinal  milk  preparations. 

29  .,  water. 

42  „  sundry  articles. 

Besides  these  analyses,  about  80,000  specific  gravity  determinations  have  been  made 
during  the  year. 

Of  the  milk  samples  analysed  12,663  were  taken  from  the  railway  chums  on  their 
arrival  in  the  dairy,  while  2,948  were  taken  by  the  inspectors  employed  by  the  buaness 
from  the  men,  whilst  the  latter  were  serving  the  customers.  The  monthly  averages  of 
all  these  analyses  may  be  found  in  the  following  table. 

*  Since  the  above  note  was  read,  I  have  tried  the  snlpharic  acid  treatment  on  a  sample  of  bops 
which  gave  a  sensibly  bitter  extract  to  chloroform  when  the  lead  was  removed  by  sulphnntted 
hydrogen^  and  fonnd  all  trace  of  bitter  had  disappeared,  even  when  the  concentrated  solution  vas 
agitated  with  chloroform,  and  the  evaporated  cbloiotoim  soVatloii  tasted.— A.  H.  A. 
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Sample!  Taken                                                      B 

On  Arrival. 

On  Delivery, 

Speciiic  tiravitj. 

^,         1       Solid« 
***-            not  Fat. 

Total 

Solidi. 

Total  goUcK 

L 1 

*ty 

»  

1*0324 
1*0324 
1*0325 
1*0323 
1  0324 
I  0323 
10318 
1  0315 
10318 
1-0324 
1-0325 
1-0325 

3-77 
3-75 

3-69 
302 
3*75 
3*71 

:vi\n 

387 
4' 12 
4  01 
4-01 
3-89 

914              12-91       ' 
9'15       ;       12-90       , 
9i7              12-86       1 
9-09              \'\7i 

12-92 
12-77 
12-77 
12-64 

iber , 

>r ...... , 

ttber ...,,, 
iber  ...... 

9*13 
9  11 
8-98 
8*95 
9-07 
9 '20 
9-23 
9-21 

12-88 
12-82 
l'2-6t 
12-82       1 
13-19       1 
13-21 
13-24 
13-lfl 

12-87 
12-78 
12-60 
12-85 
13-15 
1315 
1313 
13-04 

'Average. . 

1-0322 

i 
3'82              9-t2 

12  91 

12-89          ■ 

from  these  figures  it  will  be  seen  that  there  is  e  vei^  slight  difference  between  the 
ries  of  samples^  generally  in  favour  of  the  samples  taken  on  arrival,  a  difference 

on  a  former  occasion  I  have  assigned  to  the  difficulty  of  thoroughly  mixing  the  ■ 
puantities  of  milk  contained  in  the  railway  churns,  and  to  the  tendency  of  cream  ■ 
1  in   tlie  deliveiy  churns.     The  very  minuteness  of  the  dillerencee  mentioned  suffi-   ■ 
r  proves  that  no  serious  errors  can  have  been  committed  in  taking  the  samples.   H 
>jection  may  be  raised,  that  the  close  agreement  of  average  figures  does  not  exclude 
lifferences  in  individual  cases.     It  is  true  that  such  differences  may  occur,  and  in 
of  fact  do  occur,  but  fortunately  they  are  of  very  rare  occurrence.                               fl 
)m'ing  last  year  I  have  made  very  extensive  seriea  of  exj»erimentfl  with  a  view  to       i 
gate  into  the  behanour  of  the  milk  while  being  delivered  to  the  customers.     The 
liar  question  to  be  answered  was, — are  changes  of  any  imi)ortance  taking  place 

distribution  of  the  fat  during  the  time  the  milk  remains  in  the  delivery  chums  ? 
avestigation  was  carried  out  in  January,  March  and  August,  and  comprise.^  171 
mBntB,     In  each  case  a  sample  was  taken  from  the  well-mixed  milk  contained  in  fl 
iHvery  churn   before  the  latter  left  the  yard,  and  a  second  sample  of  the  small  ■ 
ty  of   milk  left  in  the  churn  on   return  of  the  man   from  his  round.     I  do  not   1 

harassing  you  with  the  results  of  342  analyses^  but  shall  confine  myself  to  stating  H 
\  2  caseh  out  of  171,  or  1-2  per  cent,,  the  samples  of  milk  returned  from  the  S 

j^tained  a  plus  of  more  than  -3  per  I'ent.  of  fat,  vijE.|  ^32  and  -34,  in  6  oaaea,  or    1 
^Bt*^  a  plus  of  from  2  to  3  per  cent.»  md  in  20  casea^ot  \V1  ^\  ^\j^s^%^Na*B 
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of  from  '1  to  '2  per  cent,  of  fat.  Here  then  we  cannot  speak  of  serious  changes  in  the 
distribution  of  the  fat,  and  it  is  very  fortunate  that  this  appears  to  be  the  rule  under 
the  conditions  under  which  the  business  with  which  I  am  connectedi  and  similar 
businesses  are  working.  That  exceptions  do  occur,  I  have  brought  under  your  notice  on 
several  occasions,  when  laying  before  you  cases  observed  by  myself  of  abnormally  quick 
rising  of  cream  in  milk  whilst  being  delivered  to  the  oustomerp.  (Thb  Analyst,  viii.i 
p.  2;  ix.,p.  57.) 

Samples  of  cream  as  supplied  to  customers  were  regularly  taken  before  the  cream 
was  sent  out,  as  well  as  from  the  men  on  the  rounds.  The  average  amounts  of  fat 
found  in  the  two  series  of  samples  are  contained  in  the  following  table. 


Average  Amount  of  Fat  in  Cream. 


1887. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Samples  Taken 


Before  sent  out. 


On  delivery. 


461             ' 

45-5 

43-7            1 

43-5 

43-2 

43-4 

43-3 

43-3 

45-6 

45-3 

43-3 

43-1 

42-6 

41-7 

40-6 

41-2 

40-6 

411 

41-9             1 

42-4 

43-2             i 

43-5 

44-2 

44-8 

Yearly  Average 


43-2 


43-: 


The  composition  of  51  samples  of  clotted  cream  was  as  follows  : — 

Limits.  Average. 

Water  31-16  to  44-16  36*94  per  cent. 

Fat 46-92  „  62-00  .  .  66-61         „ 

Solids-not-fat         '..  5-26  „  11-41  7  65         „ 

Ash  .  .  -46  „       -86  . .  -58         „ 

In  skim  milk  samples  the  fat  was  usually  found  to  amount  to  from  '16  to  *40  ptf 
cent.,  and  in  very  exceptional  cases  only  above  '40  per  cent,  was  present. 
Ten  samples  of  butter  were  analysed  with  the  following  results : — 

Limits.  Average. 

82-67  to  88-34         . .         86'U  per  cent. 
9-64  „  14-39 
•44  „     1-26 


Fat 

Water 
Proteids,  etc. 
Ash,  induding  NaOl 
Insoluble  fatty  adds 


•09 


3-16 


87-40  „  88-86 


12-93 
'90 
1*03 
88'08 
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A  sample  of  whey  batter  contained  :  — 

Fat  86*35  per  cent* ;  |  Proteids,  etc.,  '70  per  cent. ; 

Water  10*58  per  cent.  *  |  Ash,  2'37  per  cent. 

In  two  samples  of  butter-fat,  which  had  been  kept  for  a  year  exposed  to  the  action 
air  and  light,  and   had  attained  a  waxy  appearance,  the  insoluble  fatty  acids  were 
laced  in  the  one  case  f mm  88*33  to  85'97,  and  in  the  other  from  87-r)l  to  84*41 
percent. 

There  were  also  some  examinations  of  other  fats  made  with  the  following  results ; — 
Beef  Tallow,  melting  point  41**  C. ;  insoL  fatty  acids,  95  23  per  cent* 
Mutton  Tallow         „  49^^  C,         „  „  04*82 

lard  „  41«  C,         „  „  95*04  ,» 

Olive  Oil..  ..  ..  ..  ,,         „  95i8         ,, 

'A  sample  of  Cheddar  cheese  which  was  sent  to  me  analysed  as  follows : — 
Water,  38*31  per  cent.;  Fat,  2913  per  cent. ;  Casein,  etc.,  2047  per  cent. ;  Ash, 
1*09  per  cent. ;  CI,  -37  per  cent. 

Ho  far  the  cheese  was  of  quite  normal  composition,  but  when  I  came  to  analyse  a 
Targer  quantity  of  fat  extracted  from  the  cheese  I  found  the  insolulile  fatty  acids  to 
amount  to  92*70  per  cent.,  and  the  quantity  of  deci-normal  potash  required  to  neutralise 
the  di^illate  from  2*5  grms.  to  be  *9  c.c.  What  I  had  under  my  hands  was  an  artilicial 
fat  cheese,  which,  I  must  admit,  wati  very  well  made. 


^^wac 


THE  RELATION  BETWEEN  SPECIFIC  GKAVITT,  FAT,   AND    SOLIDS 

IN  MILK, 
Hv  Dr.  p.  Viets.  F.C.S,,  FJ.C. 

(liead  at  t/ie  Metithnj^  Fthnuirf/f  18HH). 

s  i;eJation  between  specific  gravity,  fat,  and  solids  in  milk  has  been  before  the  iSociety 
very  short  time  ago.  As  the  subject  is  however,  one  of  great  interest  and  the  very 
test  importance,  I  venture  to  make  a  few  observations  on  it  to-night. 
At  the  December  meeting  Mr.  Hehner  brought  before  us  an  extensive  ^enea  of  ex- 
pert ments  showing  the  percentages  of  fat  extracted  from  milk  dried  on  paper  coils,  and 
calculated  from  his  new  formula.  The  agreement  is  very  clone  indeed,  and  the  calciiktion 
leaves  nothing  to  be  desired.  In  the  discussion  on  Mr.  Hehner's  paper  I  took  occasion 
to  remark  that  the  experiments  at  the  same  time  bore  out  a  fact  to  which  I  have  re- 
pentedly  drawn  attention,  viz.,  that  the  differences  between  the  percentages  of  fat 
extimcted  if  the  coil  process  is  employed,  or  calculated  from  Hehner 's  new  formula,  and 
fat  extracted  if  the  plaster  process  is  used,  or  calculated  from  Fleischmann's  formula, 
smallest  with  skim  milks,  and  increase  with  the  increasing  percentage  of  fat ;  or,  in 
er  words,  that  the  difibrences  are  small  where  great  dii^cultiee  for  the  complete  ex- 
tion  of  fat  exist,  and  comparatively  large  where  no  such  difficulties  are  preeent. 
Thus,  in  Mr.  Hehner's  series  of  analyses  the  following  differences  occur  : — 

per  cent. 


5  samples 

with 

*1 

to  I'D  per 

cent. 

fat; 

average 

difference. 

->*02 

3 

«» 

2-1 

,»   3-0 

»» 

11 

If 

n 

-•18 

H         .. 

M 

:m 

„    4  0 

,y. 

1» 

jf 

II 

-■23 

10         .. 

i> 

4-1 

„    fiO 

t) 

»» 

II 

If 

-*30 

'                   li 

»t 

51 

„    6-0 
t)*20 

II 

If 

II 
11 

i» 
i»i 

-•31 
-'24 

^B 

11-63 

if 

IT 

ti 

»t 

-•41 

■'. 

t» 

24-06 

*. 

fl 

It 

n 

-^6& 
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If  you  take  the  trouble  to  look  into  The  Analtst,  xii.,  p.  63,  you  will  see  that  1 
have  found  similar  results  ti^o  years  ago. 

No  explanation  has  as  yet  been  offered  for  this  very  curious  fact,  which  is  the 
reason  that  I  have  not  adopted  the  coil  process,  although  I  admit  that  it  is  rather  more 
convenient  and  simple  than  the  plaster  process,  especially  if  worked  in  the  way  suggested 
by  Mr.  Hehner. 

Results  obtained  by  employing  the  plaster  process,  which  I  am  still  in  the  habit  of 
using,  must  be  compared  with  figures  calculated  from  Fleischmann's  formula.  I  thought 
it  interesting  to  compile  a  greater  number  of  such  figures  than  are  usually  obtainable. 
Looking  through  my  laboratory  journals  since  1881,  I  extracted  694  analyses,  which 
allow  to  compare  figures  for  fat  extracted  and  fat  calculated.  Among  these  analyeei 
there  are  a  great  number  which  have  been  made  with  the  utmost  care  and  in  dnplicftte, 
while  in  other  cases  there  was  neither  occasion  nor  opportunity  for  making  the  analyeei 
in  duplicate.     I  give  here  the  results  of  628  analyses  in  a  tabulated  form. 


Namber 

' 

Diflerence. 

of 

Fat. 

Sqjids  not  Fat. 

Specific  Gravity. 

Samples. 

Limits. 

Avenge. 

M 

iXED  Milks. 

141 

01  to  0-5 

8-8  to  10-0 

10345  to  10385 

--2  to  +-2 

+  04 

16 

0-6 

„    10 

5-3  „    9-8 

10200  „  10370 

-•1   ,, 

+  •2 

+  03 

11 

11 

„    1-5 

6-7  „    9-6 

10245  „  10370 

-1  „ 

+  1 

-02 

11 

1-6 

,.    20 

5-8  „    9-7 

10210  „  1-0360 

-    1  „ 

+  •2 

+  •02 

21 

21 

„    2-5 

61  „    9-4 

1-0180  „  1-0345 

-3., 

+  •2 

+  03 

43 

2-6 

,.    30 

6-7  „    9-7 

1-0230  „  10350 

-•1  „ 

+  •2 

+  03 

124 

31 

„    o'O     , 

7-5  „  100 

10265  „  10360 

—  -5 

+  •2 

+  01 

95 

30 

,.    40     ' 

8-0  „    9-7 

1-0280  „  10350 

-•2  „ 

+  •2 

+  01 

38 

41 

„  4-5    ; 

81  „  101 

10300  „  10350 

-•2  „ 

+  •2 

+  •05 

14 

4-6 

.,    5-0     1 

8-9  „    9-6 

10305  „  1-0350 

-1  « 

+  •2 

+  01 

16 

5-1 

,,100     1 

8-6  „    9-8 
Milk  of 

1-0255  „  10335 
Individual  Cows. 

-•2  „ 

+  1 

-02 

33     1 

2-0 

n  7-5  ; 

G'4  „  10-8 

B 

1-0205  „  1-0350 
uttermilk. 

•2  „ 

+  •2 

+  •05 

65 

•4 

„    3-1     1 

7-3  „  9-9     1 

10260  ,.  1-0355     1 

-•2  „ 

+  •2 

1     +^02 

There  are,  first  of  all,  530  samples  of  milk  of  very  widely  varying  degrees  of  rich- 
ness :  poor  skim  milks,  half-skimmed  milks,  milks  with  an  average  amount  of  fat, 
rich  milks,  and  mixtures  of  milk  and  cream.  Included  are  a  number  of  samples  to  which 
water  had  been  added.  The  differences  between  fat  found  and  fat  calculated  range  from 
—  •2  to  +-2  and  average  +  02. 

All  these  samples  refer  to  mixed  yields  of  several,  in  most  instances  of  a  good  maoj, 
cows,  and  the  question  arises,  whether  in  the  case  of  milks  of  individual  cows  the  calca- 
lation  is  applicable  with  the  same  good  result.  This  question  is  answered  in  the  affir* 
mative  by  the  thirty-three  analyses  which  follow  next  in  the  table,  showing  the  same 
range  of  differences  as  the  previous  samples,  viz.,  from  —  '2  to  +  '2  and  sn  average 
difference  of  +'05, 


We  now  come  to  sixty-iive  analyaeg  of  bufctermilk,  which  were  either  perfectly  sweet 
or  at  least  of  a  degree  of  acidity,  and  on  the  whole  in  a  condition  allowing  the  specific 
gravity  to  be  determined  with  suMcient  accuracy.     Here  again  we  have  differences  rang- 
ing from  —'2  to  -|-*2  and  averaging  +'02* 

KThe  posBibility  of  applying  formulae  of  the  kind  in  question  is,  of  course,  based  upon 
aasumption  that  the  specific  gravity  of  the  milk  fat  on  the  one  hand  and  the  non^ 
&tty  solids  on  the  other  are  practically  constant  figures.     We  know  that  the  specific 
gravity  of  pure  butter  fat  is  '93,  and  Fleischmann,  when  working  out  his  formula,  has 
found  that  the  specific  gravity  of  non-fatty  solids  is  1*6;  but  what  the  specific  gravities 
of    the   several    solid    component   parts   are,    as    long   as    they,    in    tonjunction    with 
water,   constitute    milk,   we   know    not.      There    can,    however^   be   no    doubt   that 
proteids,  milk^ugar,  and  the  mineral  salts,  forming  the  non-fatty  solids,  have  different 
specific  gravities,  and  I  believe  we  may  reasonably  assume   that  the  specific  gravities 
decline  in  the    order,  ash,  sugar,  proteids.      If   the  specific  gravity  of  the  non-fatty 
aoUds  is  always  a  constant,  or  nearly  constant,  quantity,  we  must  admit  that  the  relative 
proportion    in    which  the    three  constituents    are   present  is  also    constant,  or  nearly 
80.      Roughly  speaking  one  half  of    the  non-fatty   solids  is  sugar,  the  sixth    part  of 
the  other  half  ash,  and  the  remainder  proteids;  or,  to  put  it  in  other  words,  ash, 
proteids,  and  sugar,  are  present  in  the  proportion   of   1  :  5  :  6*      As  long  as  this  is 
the  case,  formulae  like   Fleischmann's  and   IIehner\s  can  be  applied  with  satisfactory 
remiltf^. 

As  soon,  however,  as  thia  relative  proportion  is  seriously  disturbed,  the  application 
of  the  formuhp  with  anything  like  success  becomes  impossible.     The   following  figures 
prove  that  beyond  doubt.     In  artificial  human  milk,  as  manufactured  under  my  superin* 
tendence,  the  relative  proportion  of  ash,  proteids,  and  sugar  is  1    :   5  :   10  ;  in  seventeen 
analyBes  the  differences,  when  the  formula  waa  applied,  ranged  from  —  ^4   to  0*0,  and 
averaged  —'21.     In  special  milk  food,  another  medicinal  preparation  for  infants,  the 
relative  proportion  iii  1   :  3  :   10  ;  and  in  eleven  analyses  differences  from  —'7  to    —  *2 
average   -'42,  were  found.     In  mare's  milk,  which  I  had  the  opportunity  of  analysing 
feme  years  ago,  the  proportion  in  question   is   1   t  6  :  23  ;  in  thirty- one  analyses  the 
differences  varied  from  —  *G  to  00,  and  averaged  —'So, 

Lastly,  I  applied  the  formula  to  analyses  of  condensed  milks,  diluted  or  dissolved  in 
profportion  as  prescribed,  when  I  got  the  following  results  : — 

1  sample  milk  powder     . .  . .  . .      difference     —  'l  per  cent. 

amples  milk,  condensed  without  sugar  „  0*0,  —  *1  „ 

1  sample      „  „  with  sugar    . .  „  —  *i  ,, 

.'*  samples  condensed  mare's  milk  . ,  „  —-3,  —  •!,  —-5     „ 

In  conclusion^  I  venture  to  express  my  belief  that  the   figures  contained  in  what 

ies  clearly  prove  how  very  useful  and  widely  applicable  Fleischmann's  as  well  as 

liner's  formtila  are»  for  both  formul«i  wDl  give  equally  satisfactory  results  if  applied 

febeir  proper  sphere*     At  the  same  time  my  figures  indicate  where  the  application  ot 

I  foroiiilai  has  to  stop. 

(C<mclimon  oft/i^  Society' i  ProeeedingitJ) 
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PEECIPITATION  OF  HOP  BITTERS  BY  MEANS  OF  NEUTBAIi] 
OR  SUBACETATE  OF  LEAD. 
By  ITknuy  J:  Hardy,  ¥,CK 
From  time  to  time  various  methods  have  been  proposed  and  used  for  the  separation 
and  recognition  of  the  bitter  principle  of  hops  from  that  of  other  bitters  used  as  hop- 
substitnteB.  Some  of  these  methods  are  old,  while  others  are  of  recent  date.  It 
matters  little  whether  the  process  is  old  or  new,  as  they  all  resemble  each  other  Ten- 
much,  being  no  doubt  modifications  of  one  another. 

The  principle  of  each  process  in  that  the  bitter  of  hops  is  said  to  be  completely  pro- 
cipitated  by  lead  acetate. 

A  Bhort  time  ago  doubt  was  thrown  upon  this  statement,  and  this  led  me  to  go  bto 
the  matter,  I  have  made  a  number  of  experiments  with  pure  hops,  naing  for  mci 
experiment  an  infusion  made  from  seven  to  eight  grammes  of  hope,  which  would  approii 
mately  correspond  to  the  amount  present  in  a  litre  of  an  average  bitter  beer.  I  tJin 
used  beer  brewed  in  the  laboratory  from  pure  malt  and  hops.  I  based  my  exj>erimenti 
upon  the  method  of  Allen  published  in  The  Analyst,  xii.,  134,  and  also  upon  that  of 
Knders.  In  no  case  wan  I  able  to  remove  the  hop-bitter  by  means  of  neutral  or  5tit>- 
acetate  of  lead,  therefore!  say  without  any  doubt  whatever  that  lead  acetate  is  altogether 
useless  in  precipitating  the  bitter  of  hops  as  it  does  not  do  bo  completely,  the  most  bitter 
principles  remaining  in  solution. 

These  results  coniirm  those  obtained  by  Haydack,  who  found*  that  the  bitter  d 
hops  is  due  to  the  pre^sence  of  three  feeble  i^sinous  acids  which  vary  in  their  bitter 
intensity.  One  of  these,  which  is  moderately  bitter,  is  precipitated  by  lead  acetate,  whikt 
the  remaining  two,  which  are  intensely  liitter,  are  not. 

It  is  thus  shown  that  neutral  or  subacetate  of  lead  does  not  precipitate  oompletelf 
the  natural  bitter  of  hops,  and  therefore  any  process  based  upon  this  assumption  is 
utterly  worthies?, 

NOTE  ON  A  TEST  FOK  '*  HYDRONAPHTHOL;* 

By  Alfred  L.  Bkebe,  Assistant  Chemist,  New  Yohk  City  Health  Depabtmist^ 
"  Hybkonaphthql/'  so  dialled,  has  lately  come  into  considerable  prominence  as  Mt 
effective  antiseptic  for  use  in  the  preservation  of  various  food  products.  A  reliable 
method  for  its  detection  is  therefore  desirable.  So  far  as  the  writer  is  aware^  do 
distinctive  test  has  as  yet  been  given  for  the  detection  of  this  subetance,  when  preeeixt 
in  minute  quantitieSi  and  the  results  of  some  experiments  in  this  direction  may  therefore 
prove  of  interest. 

**  Hydronaphthol,''  as  is  well  known,  is  really  a  trade  name  for  /j  naphthoL  It  is 
sparingly  Koluble  in  cold,  much  more  readily  in  hot  water,  and  is  easily  extracted  from 
its  water  solution  by  shaking  with  ether.  The  etherial  extract,  evaporated  to  dryuMB 
and  taken  up  with  hot  water,  or  the  water  solution  diiect,  in  absence  of  interferisg 
substances^  made  slightly  alkaline  with  ammonia,  cooled,  and  slightly  acidified  witl* 
dilute  nitric  acid,  gives,  on  addition  of  a  drop  of  fuming  nitric  acid  or  a  nitrite*  * 
beautiful  rose  color,  analagous  to  that  developed  in  the  test  for  nitrites  in  water. 


i 
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making  the  test  care  should  be  taken  that  the  ammonia  and  nitrLC  add  are 

kively  added  in  slight  excess  only,  and  that  the  nitric  acid  used  is  so  dilate  as  to 
kio  heating  of  the  solation  by  its  combination  with  the  excess  of  ammonia  present, 
precautions  are  not  observed,  a  dirty  salmon  colour  is  apt  to  be  developed  by  the 
of  the  fuming  nitric  acid,  and  the  distinctive  character  of  the  test  thereby 
fed. 

She  reaction  in  one  of  extreme  delicacy,  one  part  in  ten  thousand  of  "  hydro- 
lol  "  being  readily  detected.  Experiments  ai^  now  being  made  by  the  writer,  to 
line  the  limit  of  delicacy  of  the  test,  and  also  to  arrive  at  a  practical  method  for 
ting  •*  hydronaphthol  **  from  food  products  to  which  it  may  have  been  added,  in  a 
on  suitable  for  the  application  of  the  test  outlined  above.  The  results  of  these 
EnentP,  if  succeBsful,  will  be  published  in  due  course. 


I 


DO  CEREALS  CONTAIN  SUGAR.* 
By  Prof.  Dr.  Albx*  V.  Asb^th* 
^per  on  the  determination  of  starch  (see  Analyst,  July,  1887)  I  came  to 
icluaion  that  cereals  do  not  contain  any  sugar.  Baryta  water  does  not  preci- 
sugar  in  presence  of  alcohol,  and  still  my  full  analyses  of  various  cereals  came 
up  to  1 00  per  cent.,  leaving,  therefore,  no  room  for  any  sugar.  As,  however, 
th  pretends  that,  by  following  the  details  of  my  process,  the  sugar  cannot  be 
I,  and  many  chemists  of  repute  ^tave  found  sugar,  I  once  more  investigated  the 
so  as  to  prove  myself  in  the  right. 

.,  SHOWING  THE  Amount  of  Stuua  found  in'  Non-germinated  Bauley  and 
Wheat  by  several  Authorities  (Kuh^ekanx). 


("  0  '*  meant  Dot  found ; 


*•  —  '*  means  not  tried  for.) 
Barlby. 


WHE.VT. 


Thomson  (1>^17) 

Poison 

Groust  (1817) 

Peligot 

Bounngault 

Saussure 

Mulder  I  .g 

Oudemans      /    ^       ~^ 

Mitscherlich 
^  Hermstaedt 

Einhof (1838) 

W*  Stein  (lf]60) 
.Pillitz  (1^7*?^ 


Sugar, 

per  ccQt. 

4 


Dextrin. 
Per  cent. 

4 


Sugar. 
Per  cent. 


Di^xtrin, 
Per  cent. 

5:j 


34 


0 

(» 
4.7 

5-2 
0 

271 


4-5 
4-6 
G-5 

I'M 


m;o 


luij 


Qg  to  Oudemans,  analysts  have  now  and  then  found  sugar,  because  they 

the  flour  with  water,  which  caused  the  dextrin,  and  probably  some  of  the 

I  invert.  If  flour  is  extracted  with  absolute  alcohol,  and  the  solution  evaporated  to 

Bareaidue  is  obtained  which,  after  inversion  with  strong  acetic  acid,  reduces  the  copper 

B,  and  yields  about  2  per  cent,  of  sugar  ;  but  even  these  small  traces  are  not  really 

aa  such  in  the  original  flour.     Most  likely  they  are  derived  from  a  little  dextrin, 
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as  this  substance  k  not  quite  insoluble  in  aicobol»  and  ilour  probably  contains  small  qtunJ 
tities  of  copper-reducing  substances  which  need  not  necessarilj  be  sugar. 

K  rocker  extracts  the  flour  with  lime  water  and  filters.     The  filtrate  is  freed 
albuminoids  and  excess  of  lime  by  a  current  of  carbonic  acid.     Sugar  could  nat  be  deteetri 
in  the  filtrate. 

Schlufiing  estimates  sugar  as  follows  I — 10  to   !.'>  grammes  of  finely  ground  «ib- 
stance  are  repeatedly  riibbed  in  a  mortar  with  small  quantities  of  water,  and  finally 
hausted  in  a  displacement  apparatus.     The  filtrate  is  divided  into  three   equal 
Sugar  is  estimated  by  Fehling's  solution  in  one  half  of  one  of  these  parts.     The  otb« 
portion  is  used  for  determining  the  dextrin. 

Koenig  modifies  this  process.     He  evaporates  the  watery  solution  and  then  extttkSi 
with  rectified  spirits  of  wine.     The  alcohol  is  distiOed  off  and  the  residue  dissolved  in  i 
definite  volume  of  water.     If  much  colouring   matter  is  present  some  animal  chan 
must  be  used.     The  filtrate  is  divided  into  two  equal   parts  and  the  glucose  estimati 
best  by  the  well-known  mercury  solution.     The  other  part  is  heated  with  a  few 
of  sulphuric  acid  for  two  hours  in  the  water-bath,  and  then  treated  like  the  first. 
increase  in  sugar  is  calculated  to  cane-sugar. 

J.  Bell  gives  the  following  method: — 10  grammes  of  finely  powdered  material  i 
extracted  with  alcohol  of  70  per  cent.     The  alcoholic  solution  is  evaporated,  and 
residue  inverted  with  5  c,c.  of  normal  sulphuric  acid.     The  sugar  is  then  estunated  by  ( 
of  the  well-known   processes.      To   practically  ascertain  whether  these  prooeffles  gif 
reliable  results,  and  to  prove  my  case,  I  have  made  the  following  experiments  : — 

L   10  grms.  of  maize-flour  were  gelatinised  with  50  c.c.  of  water,  and,  whilst 
warm^  mixed  with  200  c.c.  of  80  per  cent,  alcohol.     After  cooling,  the  liquid  was  filti 
and  evaporated  to  dryness^     I  took  up  the  residue  with  a  little  water  and  tested  a  liM 
of  it  with  Fehling.     Notwithstanding  the  fluid  gave  a  copious  precipitate  with  1 
water  and  proof  spirit,  I  could  scarcely  get  any  reduction  of  the  copper  solution. 

*J.  About  15  grammes  of  maize-flour  were  extracted  in  the  cold  with  200  c*c.  of  i*^j 
per  cent,  alcohol ;  the  latter  evaporated  and  the  residue  dissolved  in  water.  This  8olali(« 
(wliich  but  sparingly  reduced  Fehling)  wqjs  mixed  with  lime  water  and  boiled.  The  ex 
of  lime  and  other  impurities  were  removed  by  carbonic  acid  and  the  filtrate  evaporit^ 
to  dryness.  The  residue  was  again  treated  with  rectified  spirits  of  wine,  wheo  An 
insoluble  yellow  powder  remained  undissolved.  This  was  impure  dextrin.  The  filtrftt* 
had  a  brownish  colour,  and  left,  after  evaporation,  a  brownish  sticky  mass,  readily  solobk  j 
in  water.  This  solution  is  precipitated  by  baryta  water  in  presence  of  alcohol, 
substance  is,  no  doubt,  eiythrodextrin.  With  iodine  it  gives  a  red  colour,  and  it 
not  reduce  Fehling  until  it  has  been  boiletl  with  hydrochloric  add, 

3*  Experiments  with  wheat  and  peas  gave  similar  results. 

4.  20  grms.  of  maize  were  extracted  according  to  Schlosing's  process.     Th«soltifioBl 
strongly  reduced  the  alkaline  copper  solution.  « 

I  now  come  to  the  following  conclusions: — Ths  cereaU  contain  no  ffu^rar,  neiUMii*| 
glucose  nor  saccharose.     Analysts  who  have  apparently  found  it  have  made  use  of  ^tt^ 


Schlusing's  process  is  wrong,  beoaoae  tba  erythrodextrin,  and  most  likely  )tom#  ^ 
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cb,  jield  a  little  gluoose  by  mere  treatment  witb  water.  Koenig's  modification 
also  wrong,  as  my  experiments  plainly  prove  cereals  contain  a  gummy-like  substance, 
loble  in  alcobol,  which  yields  glucase  on  boiling  witb  acids.  The  process  of  J,  Bell 
id  Kaaen&ch  also  gives  inaccurate  results,  as  dextrin  is  perceptibly  soluble  in  rectified 
Irits  of  wine,  and  the  subsetj^uent  boiling  with  acid  will  make  this  into  glucose.  Then 
H^  is  also  the  dextrin-Uke  substance  which  I  have  found  in  all  cereals,  and  which 
l^^elds  glucose  on  boiling  with  adds. 

As  dextrin  and  erythrodextrin  slightly  reduce  copper  solution  on  prolonged  boiling, 
MB  not  to  be  wondered  at  I  sometimes  got,  in  my  analyses,  sligfU  reductions  which  ought 
j^^bave  taken  place. 

THE  ACTION  OF  ALCOHOL  ON  BUTTER  FAT. 
By  Prof.  C.  B,  Cochrait,  West  Chbstkr,  Pa.,  XJ.S,A. 
to  test  artificial  butter  for  added  butyrates  it  has  been  recommended  that  the  | 
unple  be  treated  with  alcohol,  which  will  dissolve  any  artificial  tributyrate. 
undissolved  fat  then  be  tested  by  JReichert's  method,  we  shall  find  the  per  cent,  of 
lat  acids  much  less  than  in  the  original  fat,  in  case  any  artificially  prepared 
\  have  been  used. 

this  plan  of  examining  suspected  butters  is  ever  to  be  called  into  practical  use, 
I  In  my  opinion,  bighly  de«drable,  if  not  absolutely  necessary,  that  we  have  some 
knowledge  of   the  action  of  alcohol  upon  genuine  butter  fat,  under  certain 
ced  conditions,  such  as  could  easily  \m  adopted  when  examining  suspected  samples. 

rThe  following  experiments  were  made  for  the  pui*poae  of  determining  what  changes,  1 
ff  were  produced  in  butter  by  treating  it  with  ethyl  alcohol.     The  alcohol  used  gave  * 
i6c  gravity  corresponding  to  00  per  cent.  C}H«0.     The  amount  used   was  10  c.c. 
to  each  gramme  of  butter  fat. 


Co. 


J*KHO  required  for  dUtiUatc  of  GO  c.c. 
from  2^  grms. 
(Reigbebt's  Method.) 


Fat  dissolved 
by  10  c.l: 

0*1083 
O'lOSG 

irl30 

0*120 

0*i:iG 


Temperature. 

78'^P. 
TSeF. 

76'^F. 

75'-F, 


Batter  fat, 

la 


Diaeolved  fat.      UDdiflflohed  fat. 


ex. 

c.c. 

ISj^^jCC. 

12/^  cc. 


(  11   CA 

{  lOi  c 


24  c.c. 


19  J  c.c 


ex. 


c.c. 


0\  c.c. 
\  12tV  c.c. 


No.  4  giving  in  one  case  only  10]  c.c,  and   11  ex.  ?  KIIO  in  another,  to 
■|raE9e  the  distillate  from  2^  grms.  of  fat  was  more  than  10  mouths  old.     In  a  third 
^bI  this  same  butter  known  to  he  genuine  10  A  ex.  f^^  KHO  were  reijuired,     Thiaj 
mer  was  at  the  time  in  a  atate  of  good  preservation,  and  wa«  perfectly  palatable. 

Hehner  and  Angell,  in  their  work  on  butter  aualysii^^  found  that  the  insoluble  fat 
id»  of  batter  increased  somewhat  with  age.  This  being  the  caae  we  might  expect 
me  decrease  in  the  per  cent,  of  soluble  fatty  acids,  and  this  result^  therefore,  eeemii  to 

t accord  with  the  report  of  Hehner  and  Angell. 
[*hree  other  samplea  of  butter  tested  in  a  idmilar  way,  but  no  attention  paid  to  the 
Ion  of  temperature,  gave  reeiults  as  followa :  — 
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Sample. 
1. 

:3, 


Pee  Cent,  of  Volatile  Fat  Acids 
Butter  fat.  Undissolved  fat, 

5t^     .. 


IN 


Br'A 


3,1T 

2AV 


Dissolired  &t. 
10^5  percent. 

Hi:) 

^*  nnr      f» 


The  per-cent.  of  volatile  fat  acids  in  the  above  table  was  determmed  in  each  ca 
the  process  of  repeated  distillatioDS  and  calculated  as  butyric  acid, 

Experiments  made  with  wood  alcohol  show  similar  results.     I  here  give  resalts  M 
two  such  experiments,  the  proportion  of  alcohol  to  fat  being  10  o.c*  to  1  grm, 

Co.  jJkHO  required  to  nentiaUae  BO  o.c. 


diatiilate  from  2^  grms. 


Sample, 
h 


Fat  dissolved 
hj  ID  C.C. 

225 

218 


Temp, 

75-^F. 
75^R 


Butter  fat*       Undissolved  £at.    DiBsolved  £ii. 


ISA 
io». 


9t^ 


S34 
22^ 


The  second  sample  of  butter  was  the  same  as  mentioned  above,  and  was  ten  moot! 
old. 

From  the  above  work  it  is  very  evident  that  the  portion  of  fat  dissolved  by  methyl 
or  ethyl  alcohol  is  rich  in  volatile  fat  adds.     We  conclude,  therefore,  that   while  th 
glycerides  of  the  volatOe  fat  acids  are  present  in  butter  in  such  a  condition  as  not  to 
readily  dissolved  by  alcohol,  yet  a  part   ol  them  yields  to  the  solvent  action  of 
reagent  more  readily  than  some  of  the  other  fats  of  the  butter.     This  excess  of  vob 
fat  acids  in  the  fat  dissolved  by  alcohol  is  not  duo  simply  to  the  solvent  action  of  ale 
upon  any  fi^ee  fat  acid  which  may  be  present^  as  my  method  of  experimenting  olio 
this  poesibility. 

If  one  suspects  a  butter  of  being  adulterated  witk  an  artiiictal  butyrate,  aad 
attempts  to  dissolve  such  an  adulterant  by  the  use  of  alcohol,  it  seems  necessary  to  use&n 
alcohol  of  known  strength  and  to  have  a  known  f^uantitative  relation  between  the 
alcohol  and  butter  fat  employed.  If  the  fat  undissolved  by  alcohol  be  then  examined  Ii« 
must  expect  to  iind  the  quantity  of  volatile  fat  acids  diminished  somewhat  even  io 
genuine  butter. 

Using  the  method   I  have  adopted  I  should  judge  that  the  undissolved  fat  of  t J 
a  genuine  butter  ought  to  rerjuire  9  c,c,  of  ^^  KHO  to  neutralise  the  usual  diadlktt 
from  *2^  grammes.     If  less  than  nine  are   required  there  would  be   reason  to  sua] 
adulteration* 

I   am  inclined  to   think  that  more   information   would   be   gained    by  appljii^ 
Reichert's  method  to  the  fat  undissolved  by  alcohol  than  by  applying  it  to  the  original  U 
if  we  Efcdopt  9  c.c.  "  KHO  as  the  amount  of  alkali   required  to  neutralise  the  distiliiUil 
from  31  grammes  of  fat  strictly  following  Reichert's  method.     This  would  in  most  i 
show  at  once   the  adulteration  even  in  case  of  an   added  butyrate ;  when  the 
method  applied  to  the  suspected  butter  would  not  detect  this. 

Hubrs  iodine  teat  also  shows  that  the  compoaition  of  fat  dissolved  by  alcohol « 
from  the  portion  undissolved* 

In  the  following  tests  the  fat  was  dissolved  in  wood  alcohol  of  specific  gntvitt 
•817  at  GO^  F.     The  proportion  of  alcohol  used  was  10  c.c.  to  one  gramme  of  fat 
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o«^^i«            i^*t  tlifisolved                 m Io<Aine  No,  of  Iodine  No,  of 

^*^P'*'               bylOcc.                    ^^"^P*  fat  dissolvmi  fat 

1,               -225  grm.                76°  F.  37                   SS^^/V 

3.               -218  grm.  45,L               43^                                    _ 
Below  are  two  determinationg  of  the  icniiBe  numbers  when  ethjl  alcohol  90  per 
C^UgO  was  used  to  dissolve  the  fat. 

Fat  dissolved              Tomt  Iodine  No.  of  lodiocNo.  of       lodloo  No.  of 

by  10  c.c.                    iemiK  ^^^  diasolvod  fat.    UodUsolved  fat. 


Iij<Hne  No,  of 
Uadisfiolved  fat. 

37| 
43i^ 


Sain|>le 


2. 


i2fi  grm. 
•1197    ,, 


40iV^ 


ar 


A  9  'J 


82- F.  4lV'_  ,16/^  42,^ 

The  fat  dissolred  by  alcohol  has  a  very  low  melting  point,  remaining  liquid  at  all 
Ofrdinary  temperatures,  while  the  undissoWed  portion  has  a  melting  point  higher  than 
ptire  butter  fat.     In  one  case  the  undissolved  portion  had  a  melting  point  of  106^  F. 

An  attempt  was  made  to  determine  the  character  of  the  fat  acid  condensed  in  con- 
denser during  distillation  with  the  following  results  :-- 

The  fat  acid  collected  in  condenser  was  dissolved  in   neutral  alcohol,  and  titrated 
with  ^  baric  hydrate  ;  this  formed  a  heavy  white  precipitate. 
Weight  of  Ba  salt  thuts  formed      01 325  grm. 
Weight  of  BaSO^  produced  from  this  salt  =^  0063  grm. 

Weight   of  BaSO|  which   would  correspond  to   0-1325   grm.  of  .Ba(Cn,HjyOj)a  — 
}G44. 

The  melting  point  of  the  fat  acid  collected  in  condenser  was  twice  determined,  and 
tn  one  ease  was  found  to  be  J^O"*  F*,  and  in  the  second  case  86**  F.  The  last  melting 
point  corresponds  to  that  of  capnc  acid.  From  the  al)Ove  results  I  judge  that  the  fat 
Acid  collected  in  condenser  is  composed  mostly  of  capric  acid* 

Before  concluding  this  article  1  wish  to  say  that  in  my  opinion  the  standard  of 
||  ac*  p  KHO  as  frequently  adopted  for  Reichert'a  method  will  need  some  modifi- 
ion.  While  fresh  butter  will  give  results  as  high  as  this  standard,  or  exceeding  it> 
believe  that  in  case  of  butters  that  have  been  kept  for  some  time  we  may  obtain 
results  short  of  thL«.  At  least  this  has  lieen  my  experience  with  butter  made  at  mj 
home  in  the  fall,  and  kept  over  winter,  although  the  butter  was  still  very  fmlatable. 


AK 


IMPROVED  FORM  OF  GAS  APPARA.TUS. 
By  J.  T.  WiLLAur..* 
JE  description  of  an  improved  form  of  Elliott's  apparatus  for  gas  analysis,  by  J,  B» 
ckintosh»  recalls  one  devised  by  the  writer.  It  was  constructed  for  use  in  the  chemical 
laboratory  of  the  State  Agricultural  College  of  Kansas,  and  was  used  in  an  examination 
the  natural  gases  of  that  State  by  Prof.  G.  H.  Failyer.  As  it  embodies  some 
Ivantages  not  combined  in  any  other  apparatus  that  has  come  under  the  notice  of  the 
iter^  a  description  of  it  may  not  be  amiss.  It  is  essentially  a  combination  of  Elliott's 
pparatus  and  Frankland's  apparatus  for  the  analysis  of  gases  incidental  to  water  anal^'si^jt 
iih  important  modifications  and  additions.  The  accompanjing  cut  will  make  its  con- 
Btraction  clear. 


4 


'  Americaa  Chemical  Joaroal. 


f  Joarual  Chem.  Society  21,  109* 
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A  IBB,  pressure  tube  graduated  in  millimetres.  B  is  the  measuring  tube  holding 
about  120  c.c,  100  c.c.  of  which  is  graduated  to  tenths,  beginning  with  the  stopcock  F. 
Its  upper  part  is  narrow,  thus  admitting  accurate  measurement  of  small  amounts  of  gas 
as  well  as  large.  It  is  enclosed  in  a  water  jacket  which  must  be  provided  with  some 
means  of  securing  a  uniform  temperature  throughout.  C  is  the  explosion  tube  and  is 
ungraduated.  D  is  the  absorption  tube  surmounjbed  by  a  funnel  for  the  introduction  of 
reagents.  E  ia  &  laboratory  vessel  of  the  ordinary  kind,  which  may  be  attached  instead 
of  D  if  desired.  It  is  obvious  that  any  form  of  absorption  pipette  may  be  attached  at 
/.  B,  C  and  D  are  connected  by  the  stopcock  F,  a  four-way  cock  shown  in  section 
above.     By  means  of  this  cock,  the  others  being  suitably  arranged,  either  tube  may  be 


put  in  connection  with  either  of  the  others  or  with  the  external  air,  without  disturbing 
the  other  tube  or  tubes,  (r  is  an  ordinary  three-way  cock.  Eeservoirs  not  shown  in 
the  cut  are  attached  to  the  cubes  by  means  of  rubber  tubing  at  a,  h  and  c.  The  ends  of 
the  tubes  are  closed  by  rubber  stoppers,  and  the  several  parts  are  connected  by  heavy 
rubber  connectors  at  d,  «,  /,  and  g.  The  ends  of  the  capillary  tubes  are  ground  squarely 
at  these  joints  so  that  they  come  together  perfectly.  The  apparatus  is  firmly  attached 
to  a  smtable  support,  such  as  any  one  with  a  little  ingenuity  may  devise.  It  is  essential 
that  A  and  j?  be  so  supported  that  their  relative  position  shall  remain  unaltered.  The 
apparatus  was  designed  for  use  with  mercury,  but  water  may  be  used.  With  water  the 
preBsnre  twbe  would  be  unnecessary. 
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UoQceming  vhe  moUe  ot   upet-auug  ta«»  appai-Hiu^^  out  auoit)  need   be  said.     It  in 
convenient  to  use  Frankland's  method  of  measuring,  in   which  the  gas  operate 
is  alwajTs  brought  to  the  same  volume,  or  to  an  aliquot  part  of  the  original  volume, 
by  ftdjuftting  the  pressure  of  the  mercury  in  A.     Points  on  the  pressure  tube  correspond- 
ing to  a  number  of  convenient  volumes  in  the  measuring  tube  must  be  previously 
determined  with  care.     The  tensions  exerted  by  varying  amounts  of  gas  brought  to  the 
mme  volume  will  be  pro(K)rtion&l  to  the  amounts  of  gas  present.     If  the  gas  is  brought 
to  an  aliquot  part  of  the  original  volume,  the  tensdon  found   may  be  reduced  to  that 
^prreeponding  to  the  original  volume  by  a  very  simple  calculation. 
^H      The  explosion  of  the  gases  is  performed   under  reduced  pressure  according  to  the 
'   prindplee  developed   by  Thomas.     This  method  of  explo^on  is  very  advantageous  and 
may  be  used  with  thi^s  apimratus,  even  if  water  is  used  in  the  tubes  B  and   Z>»  by  filling 
C  with  mercury.     On  lowering  the  reservoir  connected  with  C  any  deeired  degree  of 
nkrefaction  may  be  produced.     It  is  convenient  to  have  a  rough  scale  back  of   C  and 
ttrtending  below,  for  use  in  measuring  the   pressure  under  which   the  gas  is  confined 
dttring  eorplocdon. 

The  fourth  way  in  the  stopcock  F  is  ewBential  for  the  discharge  of  the  reagents 
employed  in  i) ;  it  is  also  uned  for  the  introduction  of  the  gases.  If  it  is  desired  to 
prooorve  &  portion  of  the  gas  in  D  while  another  portion  is  being  measured  and  exploded 
in  B  and  f?,  it  ik  necessary  to  close  this  external  opening  of  F.  This  may  be  dona 
nmply  and  perfectly  by  filling  the  way  with  water  or  mercury  from  one  of  the  tubes, 
and  then  slipping  a  short  piece  of  rubber  tubing  filled  with  water  over  the  end  of  the 
stopcock  and  closing  it  with  a  clamp. 

I  think  no  other  details  of  manipulation  need  be  entered  into,  as  they  are  similAr 
to  thoee  already  described  for  other  apparatus,  or  can  be  readily  worked  out  by  the 
operator. 

CI  The  apparatus  may  be  used  for  certain  of  the  purposes  to  which  the  nitrometer  has 
fmx  put,  such  as  the  valuation  of  bleaching  powder  by  hydrogen  peroxide  and  vice 
f  M 


The  apparatus  described  was  made  in  most  excellent  manner  by  Mr.  Emil  Greiner, 
Kew  To  rk. 


MONTHLY  RECORD  OF  ANALYTICAL  RESEARCHES  INTO  DRUGS. 
Reaction  of  Cotton-Seed  Oiu  M.  Labiche.  VUnwi  Ph. — Treated  with  sub- 
aoetAte  of  lead  and  caustic  alkali,  cotton-seed  oil  gives,  almost  immediately,  an  orange- 
red  reaction.  This  is  peculiar  to  this  oil,  for  almond,  castor,  olive,  poppy,  rape,  and  cod- 
Krar  oils  give  a  milky  mixture,  which  is  also  the  case  with  butter  when  thus  treated. 
The  author  mixes  equal  parts  of  the  oil  and  a  saturated  solution  of  neutral  acetate  of  lead, 
and  adds  ammonia,  stirring  briskly.  The  acetate  deoomposee,  and  the  nascent  oxide 
reacts  upon  the  oil.     Then  the  red  colour  appears*     After  standing,  the  surface  turns 

ige-red  and  the  lower  portion  becomes  grumoas.     If  20  per  oent.  of  cotton-seed   oU 
it,  the  oolouration  appears  at  once  ;  leswer  quantitiee  ahow  on  the  surface  after 

mixture  has  remained  standing  for  a  timo.  W.  H.  D. 


i 


I 


1  REVIEW. 

Foods;  Their  Composition  akd  Analysis,  A  Manual  fob  the  ITse  of  Analtticai. 
Chemists  and  others.  With  an  Introductory  Essay  on  the  History  of  Aotrti- 
TERATioN.  By  Alexander  Wyntek  Blyth,  M.R.C.S.,  F.C.S.,  with  Dnmeroa&  tables 
and  illustrations,  Thbd  edition.  (Jjondon  :  Charles  Griffin  and  Co.) 
The  third  edition  of  Mr.  Blyth*s  standard  work  is  now  placed  before  the  public,  and  inU, 
doubtless,  be  received  with  the  same  favour  that  was  universally  extended  to  the  fonn^r 
editions.  Mr.  Bljth  fuUy  recognises  the  necessity  of  keeping  up  with  the  times, 
aooordingly  we  find  a  mention  of  nearly  everything  in  the  shape  of  improvements, 
suppoBed  improvements,  which  has  appeared  in  our  columns  and  elsewhere,  on  the  sub- 
ject of  the  analysis  of  food.  At  the  same  time,  certain  processes  that  have  been  expond. 
to  the  furnace  of  experience  and  have  not  issued  therefrom  unsullied  are  judiciou«lf 
omitted  in  the  present  book.  To  attempt  anything  in  the  shape  of  a  *triticism  of  so  well- 
established  a  work  would  be  »imply  an  act  of  supererogation,  because  the  few  defeds 
that  lurk  among  its  many  merits  have  long  ago  been  discussed,  and  the  author,  doubtl( 
has  Ms  own  good  reasons  for  retaining  certain  points  which  may  not  receive  umvenil 
approbation.  The  fact,  however,  remoinB,  that  Mr  I^lyth's  book  is  still  fatiU  prinetpi 
among  works  in  the  English  language  devoted  to  the  subject  of  food  analysis.  In  thf 
section  on  the  sanitary  examination  of  water,  the  author  naturally  gives  some  oonsidef&Uf 
space  to  the  question  of  Its  bacteriological  examination,  and  duly  iUustrates  this  part  bj 
a  weli-drawn  plate  and  several  diagrams.  He  does  not,  however,  incline  to  taking  a  too 
high  view  of  the  value  of  the  method  as  at  present  used,  and  the  reasons  he  gives  are  m 
pointed  that  they  seem  worth  reproducing  in  extenso,  as  follows  :^ 

**  1.  The  cultivation  methods  employed  have  rather  developed  the  ordinary  micni' 
organisms  capable  of  cultivation  at  a  low  temperature. 

"  2.  Pathogenic  organisms  are  all  best  grown  at,  Gompai*atively  speaking,  high  tem- 
peratures— that  is,  from  20^*  to  40^. 

"  3.  The  liquefying  badlli  and  bacteria  almost  invariably  destroy  a  gelatine  culti- 
vation, dissolving  everything  after  a  fewdays^  whereas  some  pathogenic  organisms  requirt 
long  cultivations  to  develop  properly. 

'*  4.  Although  it  is  possible  to  pick  out  particular  colonies,  and  cultivate  them  thof 
isolated  from  others,  such  a  process  can  only  be  adopted  as  a  scientific  inveetigatioiL 
Analysis  of  water  must  be  reasonably  speedy,  but  cultivations  of  this  kind  would  tike 
many  weeks,"  ^ 

LAW    KEPOBTS. 

At  limerick  Petty  Seasioiis  on  Friday  a  grocer,  trading  in  George  Street,  wto  prosootited  by  the  dfl«* 
poration,  as  the  nrban  eanitary  authority,  for  ezpoHing  for  sale  at  his  premises  a  qoantitj  of  nungpu^ 
the  article  not  haA^ing  been  labelled  an  rocIi,  in  accordance  with  the  statute  of  last  Sessioa.  Fro* 
ceedings  were  instituted  nnder  the  6th  aection  of  the  Act,  and  for  the  defence  it  waa  contended  thit 
the  statute  was  faalty,  inasmuch  as  the  wording  of  the  sectioti  under  which  the  ca«e  was  bioqgftt 
referred  to  "  every  person  dealing  in  margarine  in  the  manner  described  in  the  preceding  lectioo. 
In  the  preceding  section  there  was  not  a  single  word  in  regard  to  persons  dealing  in  margariDe^  tbt 
subject-matter  relating  only  to  employ H  and  assistants*  Mr.  Connolly,  law  adviser  to  the  corporati«a 
said  the  contention  for  the  defence  had  been  made  by  the  margarine  promoters.  In  a  book  issued  by 
them  it  was  stated^acd  this  was  now  relied  on  for  the  defence  to  this  prosecution — that  *'  the  Pro^ 
tectionistft  and  the  Irish  party  were  wide  awake  at  3  or  4  o'clock  in  the  mornings  and  changed  th» 
name  of  the  bill  from  butterine  to  margarine  while  the  foolish  virgins  of  Free  Traders  all  slumbefW 
well,"  The  magistrates^  overmleti  the  point  raised  for  the  defence,  but  subsequently,  by  a  majority  of 
five  to  fouTt  diBEoisaed  the  ease  on  the  ground  that  there  was  not  sufficient  evidence  to  efitablidl  tN 
charge  made  against  the  defendant.    The  prosecution  wait  the  first  under  the  Act  in  Tjinierii  k. 
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SEBINGS  OF  THE  SOCIETY  OF  FtTBLIC  ANALYSTS. 

eting  was  hold  on  the  1 4ih  ult.  at  Burlmgtoii  Hoime.     In  the  absence  of 
Ir.  Allen,  the  chair  was  taken  by  Dr.  Vieth,  Vice-President. 
\  of  the  previous  meeting  were  read  and  confirmed. 
Hot  papers  being  opened,  it  was  announced  that  the  following  gentleman 

as  a  member  :— 
on,  analytical  chemist,  of  Chicago* 
nng  papers  were  read  and  discussed  : — 
bdine  Absorptions  combining  Weights,  and  Melting  Points  of  certain  Fatty 

HialyseB  of  Yeast,"  by  Roland  Williams. 
Bialyeefl  of  Goose  Fat,"  by  W.  C.  Young. 
^Adulteration,  and  Pepper  Analysis,'*  by  F.  M.  Kimmington. 
jnmington  showed  a  number  of  samples  of  various   kinds^  in   illustration  of 
were  microsoopically  examined  hy  the  members  present,  with  much 
will  he  published  in  The  Ai^aly.st  for  May,  with  a  set  of  illuMra- 
exhibit'Od. 
of  the  Society  will  be  held  on  Wednesday,  the  I  Ith   April,  at 
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ON  THE  ESTIMATION  OF  PEROXIDE  OF  HYDROGEN. 
By  C.  T.  Kingzett,  F.I.C,  F.C.S. 
{Recid  at  the  Meeting ^  December ^  1887.) 
In  a  report  to  the   Chemical   Society  in    1880*   upon  the  atmospheric  oxidation  cf 
phosphorus,  etc.,  I  gave  (in  part  4)  an  account  of  some  experiments  relative  to  the  esti- 
mation of  peroxide  of  hydrogen,  and  showed  that,  if  a  dilute  solution  be  snfficisiiUy 
acidified  with  dilute  sulphuric  add,  it  reacts  completely  upon  potassium  iodide  in  a  tbtj 
short  space  of  time,  as  follows  : — 

2  KI  +  HgSO^+HjOj  =  £^80^  +  2  H^O  +  I^ 
whereas,  in  the   presence   of  a  moderate   amount  of    add   only,   the  reaction  takes 
place,  as  is  well  known,  slowly,  and  it  is  not  safe  to  titrate  the  mixture  with  sodium 
hyposulphite,  therefore,  until  it  has  stood  a  long  time. 

Harcourt  and  Esson  had  previously  demonstrated  in  their  study  of  this  xeadacn 
that  the  amount  of  change  in  a  given  time  varies  directly  (1)  with  the  amount  of  iodide 
present,  (2)  with  the  amount  of  peroxide,  (3)  with  the  total  volume  of  the  solution,  tad 
(4)  with  some  function  of  each  of  the  other  conditions  under  which  the  change  oocun. 
My  experiment  proved  that,  other  conditions  being  satisfactory,  the  reaction  is  complete 
and  instantaneous  if  suffident  add  be  used. 

The  following  determination  will  serve  to  illustrate  to  some  extent  the  variety  of 
change  according  to  the  amount  of  iodide  present,  and  provide  suffident  inf ormaticm  ts 
to  the  conditions  subject  to  which  the  estimation  of  peroxide  of  hydrogen  may  bi 
readily  and  accurately  conducted. 

A  solution  of  peroxide  of  hydrogen,  of  approximately  *'  2 -volume "  strength,  wii 
taken,  and  10  c.c.  added  to  a  mixture  of  50  c.c.  1  :  5  sulphuric  acid,  with  50  c.c.  of  a  10 
per  cent,  solution  of  potassium  iodide.  The  iodine  which  was  immediately  liberated, 
required  32*4  c.c.  ^  Na^S^Oj  solution.  I  had  ascertained  by  previous  triaLs  that  under 
these  drcumstances  the  whole  of  the  peroxide  of  hydrogen  is  at  once  deoompoeed. 
Having  now  estimated  the  strength  of  the  peroxide  of  hydrogen  under  somewhat  wasteful 
conditions  so  far  as  add  and  potassium  iodide  are  concerned,  the  experiment  was  repeated, 
using  in  all  cases  10  c.c.  of  the  10  per  cent,  potassium  iodide  solution  and  vaiTing 
amounts  of  add,  with  the  following  results : — 

Amount  of  acid  used  Amount  of  N/10  hypo  required. 

10  c.c.  17*7  c.c.  (Colour  returned  upon  standing). 

20  C.C.  24-9  c.c.  „ 

30  c.c.  28-4  c.c.  „ 

40  C.C.  30-0  C.C,  „ 

50  c.c.  31-1  c.c.  „ 

These  results  indicated  that  sufficient  potassium  iodide  had  not  been  used  to  obtain 
complete  and  instant  decomposition  of  the  peroxide  of  hydrogen.      Accordingly  the 
experiment  was  varied,  using  20  c.c.  of  the  10  per  cent,  potasdum  iodide  solution. 
Amount  of  acid  used.  Amount  of  N/10  hypo  required. 

10  C.C.  31*7  C.C.  (Colour  returned). 

20  C.C.  32-4  c.c. 

30  c.c.  32-4  C.C 

40  c.c.  32-4  C.C. 

50  C.C  32-4  cc. 


♦  Joum.  Chem.  Boo.  CI^imib.^  Ti^ctttoiY^A^S^- 


These  results  prove  that,  in  determimng  peroxide  o!  hTdrogen  of  2-yolame  strength, 

Eer  to  ensure  reliable  results,  it  suffices  to  employ  tiO  c.c.  of  a  10  per  cent,  solution 
asslum  iodide  (or  2  grms.  in  'JU  c.c.  water),  and  20  c.c.  of  1  :  5  aulphuHc  acid.  It 
9  seen  that  10  c.c,  of  acid  was  insufEcieiit* 
Other  experiments  showed  that,  in  cases  where  10  c.c,  of  a  20  par  cent,  solution  of 
ium  iodide  was  employed,  less  acid  was  required.  Thus,  using  another  solution  of 
id&  of  hydrogen  (10  ex.) — 

Amount  of  add  uaed.  K/10  h7po  required. 

10  C.C.  33 '0  c.c. 

20  c.c.  33-9  C.C 

30  C.C.  33'9  C.C, 

40  ex.  34-0  c,c. 

60  c.c,  340  ex. 

,  By  increasing  the  quantity  of  potassiam  iodide  solution  to  20  ex.,  30  ex.,  40  cc, 
Bl^O  O.C.  respectively  the  results  were  not  altered,  thus  proving  that  10  c.c.  of  20  per 
K  potassium  iodide  solution  was  sufficient  quantity  to  use  to  ensure  with  10  c.c.  of 
^fc  sulphunc  acid  the  full  decompoaition  of  the  peroxide  contained  in  10  ex.  of  the 
^Bon  under  examination. 

"Many  series  of  experiments  were  made  with  solutions  of  potassium  iodide  and 
Iphuric  add,  each  of  varying  strength,  hut  it  is  needless  to  multiply  results  in  view  of 
f  present  object — viz.,  to  indicate  the  quantities  of  potassium  iodide  and  sulphuric  acid 
tiich  it  is  necessary  to  use  in  the  p'Tactical  estimation  of  peroxide  of  hydrojt^n. 

I  recommend,  when  the  solution  of  peroxide  of  hydrogen  is  stronger,  to  dilute  down 
|irater  to  about  2-vokime  strength  before  conducting  the  estimation. 


?0T£3    ON   THE   ESTIMATION   OF   MLLK-SUGAR   IK  MILK    BY 
MEANS   OF  THE   POLARISCOPE. 

By  Dr.  P.  Vieth,  F.C.S.,  F.I.C. 
(Iiead  at  (he  Meelm*jf  Fthrimryy  18$i^,) 
[tc  months  ago  I  brought  before  you  the  results  of  a  number  of  complete  milk 
and  made  some  observations  with  regard  to  the  analytical  methods  employed, 
stated  that  the  milk-sugar  was  determined  by  means  of  the  polariscope,  and  that 
Followed  the  directions  laid  down  by  Schmoeger  for  preparing  a  clear  whey.  In  the 
iicufision  it  was  remarked  that  the  results  might  perhaps  come  out  dillerent  and  more 
erect  if  mercuric  nitrate  were  employed  for  removing  albuminoids  and  fat,  instead  of  1 

tacid  and  basic  acetate  of  lead.     The  method  of  precipitating  by  means  of  mercuric 
>  has  been  described  in  This  Analyst,  XII.,  p.  1 D6.*  I  made  some  comparative  experi* 
and  fonndthat  the  results  were  not  materially  in  11  uenced,  but  came  o\it  practically 
6  same^  whether  the  precipitBtion  was  eflected  by  acetic  acid  and  sub-acetate  of  lead, 

f  mercuric  nitrate.  However,  I  adopted  the  latter  mode  of  procedure  as  the  more 
I  and  expeditious.  According  to  Schmoeger,  one  has  to  precipitate  with  acetic  acid, 
add  sub-acetate  of  lead,  boil,  cool  down^  replenish  evaporated  water,  and  filter 
;  while,  when  precipitating  with  mercuric  nitrate,  the  latter  is  mixed  with  the  nulk 
d  the  mixture  brought  on  a  filter,  when  clear  whey  runs  off  ready  for  polarisation. 
*  Sfe  aUo  "  Foodj  and  Food  Adullenuits,  U.S.  Dopartment  of  AgricuUiLte,\Vth&V3£^XKi^kAicv,'^.\V3>7 
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The  whey  thus  obtained  is  always  perfectly  bright,  not  only  when  poor  or  nonul 
milks  are  under  examination,  but  also  when  rich  milks  and  even  cream  of  the  grefttet 
possible  richness  are  operated  upon.  I  have  experimented  with  cream  containing  up- 
wards of  50  per  cent  of  fat,  and  still  got  quite  clear  whey.  This  is  rather  sarpriaa^ 
considering  that  such  a  cream  contains  about  2*25  per  cent,  of  proteids  only,  an  amount 
which  would  appear  altogether  inadequate  to  encase  on  precipitation  50  per  cent,  of  fai, 
that  is  more  than  twenty  times  its  own  weight  and  about  thirty  times  its  own  vofama. 
I  thought  it  not  improbable  that  the  mercuric  nitrate  might  perhaps  have  a  direct  actktt 
on  the  fat  globules,  such  as  rendering  the  liquid  fat,  of  which  they  are  composed,  soli^ 
and  that  in  consequence  of  an  alteration  of  this  kind  they  might  adhere  to  the  coagoloB 
and  not  run  through  the  pores  of  the  filter.  But  microscopic  examination  did  notreveil 
any  change  in  the  shape  and  appearance  of  the  fat  globules. 

There  is  one  difficulty  when  operating  on  cream  rich  in  fat,  viz.,  to  get  a  soffidoil 
amount  of  liquid  for  polarisation.  The  mixture  of  cream  and  mercuric  nitrate  solutki 
does  not  retain  the  character  of  a  liquid,  but  attains  that  of  a  pulpy  mass,  ita  oonaistencf 
increabing  with  the  increasing  percentage  of  fat.  I  am  in  the  habit  of  taking  50  c.c«  for 
the  milk-sugar  determination.  Experimenting  with  a  thin  cream  containing  about  S5 
per  cent,  of  fat,  not  suficient  whey  drained  through  the  filter  to  fill  a  200  millimetiff 
tube,  and  I  had  to  use  slight  pressure  to  get  the  required  quantity.  With  richer  cmms 
the  diificulty  is  getting  greater,  and  cream  containing  upwards  of  50  per  cent,  of  fat  gav« 
a  few  drops  of  whey  only  when  the  filter  in  the  funnel  was  subjected  to  a  pressure  of 
two  pounds.  In  such  cases  then  it  is  necessary  to  dilute  the  cream  with,  say,  an  eqoil 
volume  of  water  before  precipitation. 

Schmoeger  has  found  that  the  volume  of  the  precipitate  caused  by  the  addition  d 
acetic  acid  to  100  c.c.  of  milk  is  between  5  and  6  cc,  and  in  the  article  on  theemploj- 
ment  of  mercuric  nitrate  for  preparing  the  whey  for  polarisation  it  is  stated  that  the 
precipitate  from  60  c.c.  of  milk  occupies  the  space  of  2'4  ac,  equal  to  4  cc.  from  100  cc. 
of  milk.  Such  statements  and  directions  for  working  the  process  in  question  based  upon 
them  are  rather  misleading.  Schmoeger  worked  upon  milk  containing  something  like  3 
per  cent,  of  fat,  while  in  the  other  case  the  amount  of  fat  varied  from  3  to  5  per  ooot. 
Supposing  a  milk  contains  4  per  cent,  of  fat,  this  alone  would  occupy  the  space  of  4*3  ex. 
and  to  it  would  have  to  be  added  the  volume  of  the  precipitated  proteids.  It  needs  not 
many  words  to  demonstrate  the  absurdity  of  once  for  all  fixing  a  definite  correction  for 
the  volume  of  the  precipitate,  as  if  this  were  a  constant  factor.  The  volume  of  the  pn- 
cipitate  must  of  necessity  vary  with  the  varjing  quality,  and  more  especially  richness  of 
milk. 

It  is  a  too  well-known  fact,  to  be  dwelt  upon  in  this  place,  that  of  all  the  miO^ 
constituents  the  fat  is  the  one  which  varies  between  the  widest  limits.  The  peiroeiitage 
amount  of  the  non-fatty  solids  is  not  subjected  to  such  wide  variations  ;  and  as  the  noo- 
fatty  solids  consist  of  three  compounds  or  groups  of  compounds,  as,  moreover,  it  bas 
been  proved,  that  these  three  constituents  are  in  normal  milks  always  present  in  v&J 
near  the  same  relative  proportion,  we  may  expect  the  proteids  to  vary  very  little  indeed 
ia  their  percentage  amount.  According  to  my  experience  the  limits  for  protttds  ire 
about  3*5  and  4*0  per  cent.     I  believe  I  cannot  be  very  wrong  in  aasaming  that  this 
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am^tmt  of  proteids,  if  precipitated  in  100  c.c.  of  milk,  will  occupy  thesp&ce  of  about  3  cc. 
If  then  3  c.c.  of  mercuric  nitrate  solution  were  added  to  100  c.c.  of  milk,  free  of  fat*  or 
1  5  c,c,  to  50  e.c»,  the  filtrate  would  for  polarbiation  be  equal  to  the  milk  employed. 
8  reading  of  the  polwi^cope  would  represent  pereeotage  of  sugar  by  volume,  which  can 
\y  be  transformed  into  percentage  by  weight,  by  refening  to  the  specific  gravity.  If, 
frever,  as  always  will  be  the  case,  fat  ia  present,  another  calculation  becomes  necessary- 
percentage  amount  of  fat  is  to  be  enlarged  in  the  proportion  of  93  to  100,  the  pro* 
being  percentage  of  fat  by  volume,  and  the  amount  of  sugar  read  off  to  be  reduced 
iff  the  proportion  of  hundred  times  epecific  gravity  of  milk  (specific  gravity  of  water  » 1 ) 
to  100  minus  volume  of  fat.  The  figure  thus  obtained  represents  the  amount  of 
crystallised  milk-sugar,  and  is  to  be  reduced  by  one-twentieth  of  its  value  for  water  of 
cryst&Ui^ation. 

An  example  will  perhaps  show  more  clearly  the  mode  of  proceeding.  Supposing  we 
have  to  deal  with  a  milk  of  specific  giavity  1*0325,  and  containing  3'72  per  cent,  of  fat. 
Tu  50  c  c.  of  this  milk  is  added  15  c.c.  of  mercuric  nitrate  solution  ;  the  whey  on  polar- 
iiwition  indicates  5  1  per  cent,  milk-sugar.  The  nccetisary  cakuldliouji  are  then  as 
follows  I — 

[i3  ;   100  =  3-72:  x.         ^=4-0. 
103-25  :  %-5-l   :  x,         ar  =  4-7i. 
4-74 -'24=4-50. 
In  e^e  an  exoessive  amount  of  fat  should  be  present »  the  percentage  quantity  of 
proteids  will  naturally  be  depressed  to  some  extent,  and  the  quantity  of  niercunc  nitrate 
f^ution  may  be  reduced  accordingly.     But,  even   if  this  is  nut  done,  the   error  will  be 
rery  slight  indeed,  as  may  be  gathered  from  the  fact  tliat  cream  with  50  per  cent,  of 
fat  sdU  contains  about  2 '25  per  cent,  of  proteids. 
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^AN  INSrRUMENT  FOR  CALCTJLATING  MILK  RESULTS.  ,■ 

By    H.  DrOUP    ElCHilOND.  ^ 

{Read  at  Meetinii,  Febrivary^  1888.) 
instrument,  which  is  based  on  the  relation  between  fat,  solids  not  fat,  and  specific 
gravity  in  milk,  indicated  in  a  recent  paper  by  Mr.  Hehner  and  myself  (Analyst,  xiii., 
p.  26),  consists  of  a  slide  rule,  on  one  side  of  which  a  scale  (1  division  =  1  inch)  repre- 
sents t43tal  solids,  on  the  other  a  scale  (1  division  =  M64  inches)  shows  fat,  while  on 
the  slide  specific  gravity  is  indicated  ( 1  division  =  -254  inch)  j  these  numbers  &how  the 
Trelation  according  to  the  formula  T  —  *254  G  =  1  1 64  F.  The  instrument  is  very  simple  to 
U3iie ;  the  lin^  indicating  the  total  solids  and  gravity  found  by  analysis  being  placed 
together,  the  fat  is  immediately  read  off  by  an  arrow  on  the  other  aide,  or,  the  arrow 
I»^ng  placed  against  the  line  indicating  fat  found,  the  total  solids  is  coincident  with  the 
gravity  found,  thus  saving  a  large  amount  of  time  betides  totally  eliminating  all  chance 
of  error  of  calculation ;  to  analysts  having  many  milks  it  will  be  especially  useful. 

In  the  constiuction  (which  has  been  undertaken  by  Messrs.  Watson  and  Sons,  of 
1513,  High  Holborn)  it  ha«  not  been  found  practicable  to  include  the  small  correction 
fe^commended  for  poor  akim  milks,  but  the  error  introduced  by  this  will  only  in  extreme 
iet  amount  to  *08  per  cent,  and  ia  usually  negligible. 
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ON   A   SAMPLE   OF   "NAVY   GREEN"   PAINT. 
By  Bertram  Blount. 
{Read  at  tJie  Meeting  February y  1888.) 
A  SAMPLE  of  paint  ciUed  **  Navy  Green  "  recently  came  into  my  hands,  and  as  it 
to  be  of  somevvrhat  unusual  composition,  I  thought  that  a  few  words  concerning  it  mij^it 
not  be  without  interest  to  our  Society. 

Examination  of  the  paint  soon  showed  that  it  did  not  consist,  like  the  common  kiinb 
of  green  paint,  of  some  cheap  white  pigment,  such  as  barium  sulphate,  calciam  solph&tf, 
or  chalk,  coloured  by  a  mixture  of  chromate  of  lead  and  Prussian  blue. 

Barium  sulphate  and  chromate  of  lead  were  certainly  present,  but  no  PmssiaD  Uae, 
so  that  it  remained  to  ascertain  what  was  the  blue  constituent. 

A  qualitative  analysis  of  the  paint  after  ignition,  to  get  rid  of  the  oil  with  which  ft 
had  been  ground,  proved  the  absence  both  of  copper  and  cobalt,  and  in  another  portki 
of  the  paint,  which  had  been  extracted  with  petroleum  ether,  a  search  made  for  chromk 
oxide,  ultramarine,  and  indigo,  met  with  a  negative  result  in  each  case. 

Having  thus  fairly  well  exhausted  the  list  of  likely  substances,  I  renewed  tb 
examination,  as  if  it  were  a  body  about  which  nothing  was  known. 

The  dry  extracted  paint  was  treated  with  water,  which  immediately  became  a 
beautiful  blue  colour  with  a  greenish  tinge,  and  the  insoluble  matter  was  left  a  pm« 
yellow,  shewing  that  a  separation  between  the  chromate  of  lead  and  the  blue  oolouriog 
matter  had  been  effected. 

The  solution  was  filtered  ^nd  the  filtrate  concentrated ;  ooloorleas  crystals  w«n 
observed  to  separate  as  the  concentration  proceeded,  and  on  reaching  dryness  were  present 
in  considerable  quantity,  standing  out  quite  distinct  from  the  rest  of  the  residue,  whidi 
was  blue  and  amorphous.  It  was  found  that  the  blue  substance  was  soluble  in  alcohol 
while  the  colourless  crystalline  body  was  not ;  they  were  accordingly  separated  by  msAos 
of  it. 

The  colourless  crystalline  substance  proved  to  be  merely  calcium  sulphate. 

The  proportion  of  blue  colouring  matter  was  then  determined  by  a  method  \k» 
tically  identical  with  that  used  for  its  qualitative  isolation,  and  found  to  be  *24  per  cant 
on  the  oil'free  paint,  the  actual  numbers  being  as  follows : — 

4-2687  grms.  of  paint  yielded  *0102  grms.  of  the  colouring  matter ;  this  gave  on 
ignition  '0032  grms.  of  ash.  I  do  not  suppose  that  the  whole  of  this  ash  was  from  the 
colouring  matter  itself,  but  that  rather  it  consisted  of  traces  of  metallic  salts,  which  bad 
escaped  elimination  in  the  extraction  of  the  blue  substance,  the  more  so  because  it  con- 
tained calcium  sulphate,  which  body  was  abundantly  present  in  the  first  extract  with 
water,  as  was  mentioned  above. 

I  then  extracted  the  blue  substance  from  the  greater  part  of  the  small  quantity  of 
paint  at  my  disposal,  and  tried  to  identify  it  with  some  known  colouring  matter. 

It  was  found  to  be  soluble  in :  — 

Water. — Solution  neutral  to  litmus  and  methyl  orange ;  faintly  acid  to  pben- 

olphthalein. 
Alcohol. — Solution  lighter  in  tint  than  the  aqueous  one  for  the  same  Btrength. 
Glycerin. 
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Glacial  acetic  acid. — L^ft  apparently  uaaltcred  on  ovaporation. 
li  was  found  to  be  iTUoluble  in  : — 


Ether. 

Carbon  disulphide. 


■r. 


Chloroform,  |  Turpentine. 

Benzene.  j  Petix^leum  Echer. 

Ileatei  with  aoda-lims* — Slightly  alkaline  fumes,  but  the  smell   was  not  ammo- 
niacil. 
'fr^t^d  in  akoholii  solution  with  cMoro/orm  and  mmtk  potcish.^No  smeW  of  an 

iflocyanide. 
'reaitd  in  aqtteoits  solution  unth  todinr  di*Holv*d  in  pitiissluni  lodtdd, — Nothing  was 
thrown  down,  unless  the  solutiona  were  very  concentrated,  when  a  Bcmty 
dark-brown  pi-ecipitate  formed  on  standing.  It  was  then  examined  by  the 
tables  drawn  up  by  E.  Weingaerter,  which  are  a  development  of  the  method 
proposed  by  Otto  N.  Witt  for  the  separation  of  artificial  colouring  matters,* 
t  Pursuing  the  plan  laid  down  in  these,  the  substance  came  out  under  the  head 
of  the  azo  colours,  which  together  with  erythrosin  and  tartrastn  form  one 
groupr  but  in  the  list  of  them  given  along  with  the  tables  none  occurs  which 
is  blue,  except  erythrosin  which  ia  said  to  be  a  reddish — instead  of  a  greenish 
— blue,  and  the  reactions  of  wTiich  clearly  distingnifih  it  from  this  substance  j 
for  example,  erythrosin  gives  ofl'  iodine  when  heated  with  sti-ong  sulphuric  acid, 
whereas  no  halogen  is  evolved  from  this  Bubstance  even  when  manganese  dioxide 
is  added.  No  definite  result  being  obtained  by  the  use  of  these  tables,  the 
behaviour  of  the  substance  with  various  reagents  was  observed. 
aqueouM  solution  was  treated  with  : — 

Sodium  chloride. — ^None  of  the  colour  was  precipitated  even  on  saturating  its 
solution  with  the  reagent, 

•  Jooj.  Soc.  Dyers  and  Coloarists,  April,  1887* 

t  The  following  contains  as  much  of  these  tables  as  is  necessarj  f^>^  the  Bxibstanc^  under 

To  the  aqaeons  soL  of  the  col  on  ring  matter  a  few  dri^ps  of  a  reagent,  consiating  of  tannin  1  part, 
djum  aoelate  1  part,  water  l^J  parts^  aru  added,  and  the  mixture  heated,     If  no  piccipitate  appenrts 

Is  the  case  witu  this  subtttanot^),  examine  by  Table  IL,  which  i»  given  as  far  as  it  relates  to  tins 
nee,  below. 
lABLE  IL 


aqueous  solition  is  treated  with  doc  powder  and  bjrdrooblorio  acid,  or  z'nc  powder  and 


to 


Throw  on  to  a  piec*3  of  filter  paper.  | 

Tkfi  original  coUmr         The  nrufinal  colour 
rea>j*prarit,  dors  not  n^appror. 

Heat  the  colon  ring  matter  on  platintim  foil. 

Urjiitifrathm  mfhmft  i  pw*'*^  ctmhuttitm  fvifh 

mloured  vajfoum,  efdourfd  vtipourt. 

I  Heat  a  piece  of  umuordant^jd 

fall  CO  In  the  aqueous  i^lutian. 
Tltii  dije  it  fatt  \  The  d^^  h  not  fa*t  U 

to  jfarm  soaping,  i  wnnn  goajthf//. 


=  i  Tartrasin. 
(ErjthroHn. 

be  on  1 J  re*pcct  in  which  the  gnbi^tance  dcviatccl  from  the  cour^ji?  imlica'ed  in  the  alx>ve  lahte- 
I  CQt  giving  off  eoioured  vapouri*  when  beited. 
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Hydrochloric  acid. — Blue  colour  destroyed  leaving  only  a  yellowish  tint ;  on 
adding  ammonia  colour  restored,  hut  hleached  again  hy  excess.  On  acidi- 
fying the  ammoniacal  solution  with  acetic  acid  the  colour  was  agadn 
restored,  and  was  unaffected  hy  excess  of  the  reagent.  The  colour  also 
reappeared  on  evaporation  to  dryness. 

Caustic  potash. — Blue  colour  destroyed ;  in  a  concentrated  solution  a  slight 
flocculent  colourless  precipitate  forms  on  standing.  The  hlue  colour  is 
restored  hy  acidulating  with  acetic  add  even  though  the  potash  he  used 
hoiling  and  in  excess. 

Ammonia. — Blue  colour  destroyed ;  partly  restored  on  heating  or  on  neufcn]- 
ising  with  hydrochloric  add ;  completely  restored  by  the  addition  of  acetic 
add  in*  excess. 

Sulphuretted  Hydrogen. — Colour  unaffected  even  on  boiling. 

Ammonium  sulphide  (colourless). — Colour  bleached. 

Sodium  sulphite. — Colour  at  once  bleached.  On  adding  acetic  acid  and  warmiog 
the  colour  returned,  but  on  cooling  faded  again.  This  appearance  and 
disappearance  of  the  colour  could.be  repeated  several  times.  On  boiling 
the  solution  to  drive  off  the  SO^  the  colour  became  permanent  on  oooling. 

Sodium  thiosulphate. — Slowly  and  imperfectly  bleached  even  on  long  boiUng. 

Stannous  chloride. — Somewhat  bleached ;  on  standing  wholly  decolourised. 

Bromine  water. — Bleached ;  colour  not  restored  by  stannous  chloride. 

Calcium  hypochlorite. — Immediately  bleached. 

Nitric  acid  (dilute). — Became  green,  and  on  standing  yellowish ;  evaporation 
in  vacuo  gave  no  crystalline  product.  If  neutralised  with  ammonia  uA 
then  acetic  acid  added  in  excess  the  blue  colour  was  restored. 

Nitric  add  (cone.)  — Behaved  as   with  dilute  add,  but  on  heating  becuno 
colourless,  and  the  blue  could  not  be  restored  by  treatment  with  amm(mia 
and  acetic  acid. 
Other  weak  adds,  such  as  oxalic,  dtric,  and  boric,  behaved  like  acetic  and  did  not 
affect  the  colour. 

Albumen  (white  of  egg). — ^The  colour  was  precipitated  together  with  excess  of 
albumen  on  heating  to  the  temperature  necessary  for  coagulation.  H 
acetic  acid  was  added  to  perfect  the  predpitation  of  the  albumen  the  colour 
was  not  thrown  down. 

Lead  acetate. — Apparently  no  reaction  ;  no  product  could  be  detected  even  on 
evaporation  in  vacuo  and  examination  under  the  microscope. 

Basic  lead  acetate. — Colour  completely  thrown  down  as  an  amorphous  greemsh- 
blue  precipitate.  This  precipitate  was  easily  soluble  in  acetic  add,  and  it 
was  found  that  the  lead  could  be  removed  by  sulphuretted  hydrogen,  and 
the  colouring  matter  recovered. 

Silver  nitrate. — Slight  reduction  ;  when  evaporated  in  vacuo  no  crystalline 
compound  could  be  detected  under  the  microscope. 

Mercuric  chloride. — No  apparent  change  in  the  cold  or  on  boiling ;  on  evapo- 
ration a  bluish-green,  amorphous  predpitate  was  formed. 


(2) 
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Platinic  chloride. ^ — Beautiful  yellow  crystals,  shaped  like  a  four-pointed  star, 

were  formed  on  evaporation  in  vacuo.      They  ware  well  seen  under  a 

Yo  io>  objective. 
Sulphuric  acid  cone,  (on  the  dry  substance).— Dissolved  with  the  formation  of 

a  yellow  colour,  becoming  greenish  on  dilution. 
Behaviour  of  th«  substance  as  a  dycstiiff : — 
(1)  Without  a  mordant. 

On  cotton  *  *  Not  fast  to  cold  water. 

On  wool }    *  ^^^  ^^*'  *'°  **^^'^^  ^^^^' 
With  alumina  as  a  mordant. 
On  cotton  . .  Not  fast  to  cold  water. 

^  ,      . .  Not  fast  to  boiling  water. 

With  albumen  as  a  mordant. 
On  cotton  * «  Not  fast  to  cold  water. 

I  J  . ,  Not  fast  to  boiling  water. 
On  wool  j  ^ 

{i)  In  a  bath  made  slightly  acid  with  acetic  acid. 

On  cotton  * .  Not  fast  to  cold  water. 

On  silk       . .  Fast  to  boiling  water ;  fairly  fast  to  warm  soaping. 

On  wool      . .  Fast  to  boiling  water  ;  not  fast  to  warm  soaping. 

liave  been  unablei  from  lack  of  materia!,  to   prepare  and  purify  in  tjuantity 

at  for  an  ultimate  analysis,  the  only  crystalline  compound  I  have  obtained,  viz., 

l^tiniim  saltt  nor  can  I  throw  light  on  the  proximate  composition  of  the  body,  but 

I  that  the  empirical  reactions  I  have  detailed  may  suffice  for  its  identification. 

I  may  say  that  having  failed  to  find  a  description  of  a  colouring  matter  which  j 

with  it,  I  sought  to  learn  its  commercial  name  from  the  vendor,  but  found  thaill 

ily  knew  it  as  **  Mid  Zinc  Green,"  under  which  ludd  title  he  received  it  from  a 

m  manufacturer.      .,^      ,     .        i»c^    •..    ♦  r»         j-       \ 
[Conchimon  of  Societies  Proceedings,) 


ON  ADULTERATED  LABD. 
By  Stephen  P.  Sharples,  State  Assayek,  Massachusetts. 
interest  of  pure  food  the  testimony  of  Mr.  N.  K.  Fairbanks  and  Mr.  W^ebster, 
Srfore  the  Committee  on  Agriculture  of  the  United  States  Senate,  should  have  wide 
ircalation. 

They  testi€ed  "  that  all  of  the  lard  on  the  market  marked  '  Prime  Family  Refined 
L' '  Choice  Refined  Lard,'  and  other  brands  of  this  nature  is  mixed  with  more  or  less 
faieann  and  cotton-seed  oil." 

^ As  it  is  well  known  that  cotton-seed  oil  is  a  semi-drying  oil,  having  strong  siccative 
\  at  the  temperature  of  212'^  F.,  this  admixture  unfits  the  lard  for  many  uses. 
It  is  impossible  to  make  good  biscuits  with  such  a  compound,  as  they  rapidly ' 
ne  rancid. 

|The  above  gentlemen  represent  two  of  the  largest  firms  in  the  so-called  " refining' 
in  Chicago* 
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The  refining  of  lard  consists  solely  in  adulterating  it  with  ootton-seed  oil  and 
stearin. 

These  mixtures  may  ba  easily  detected.  The  usual  tests  for  detecting  cotton  aeofltf 
in  olive  oil  answer  every  purpose.  Becbi's  test,  as  given  in  The  Analyst,  gives 
results.  Lard  is  without  action  on  the  solutions  used.  Nitric  acid  of  1*35 
gravity  gives  only  a  faint  colour  with  pure  lard,  with  lard  adulterated  with  cotton 
it  gives  a  colour  more  or  less  intense,  varying  with  the  quality  and  quantity  of  the  off  vnL 
For  the  beef  stearin  the  best  test  is  that  proposed  by  Dr.  Belfield,  of  Chicago,  as  follows:-^ 
The  suspected  lard  is  dissolved  in  ethylic  ether,  so  as  to  form  a  nearly  saturated  soliitio^ 
This  is  best  done  in  an  ordinary  five-inch  test  tube,  which  should  be  about  two-lUNlr, 
filled  with  the  mixture.  The  top  of  the  tube  is  then  loosely  stopped  with  cotton  wod^ 
and  it  is  placed  in  a  quiet  place,  at  a  temperature  of  about  sixty  degrees,  and  allowed  1% 
stand  until  crystals  commence  to  form.  These  crystals  are  removed  from  the  tab9  intt 
a  dipping  tube  and  placed  on  a  microscope  slide  ;  they  are  quickly  covered  with  a  tk)g 
cover-glass,  pressed  enough  to  fiatten  the  grains,  and  then  examined  with  a  quarter-&A^ 
objective. 

Pure  lard  gives  large  flat  plates  with  well-defined  oblique  terminations.     TJ 
sometimes  in  radiated  groups,  but  often  occur  singly.     Beef  fat  always  crystallitOB 
radiating  tufts,  often  resembling  wheat-sheaves,  and  the  crystals  are  either  poinibd 
else  have  nearly  square  terminations.     They  are  always,  however,  much  more 
than  the  lard  crystals. 

Wateiing  lard  has  almost  become  one  of  the  lost  arts,  only  one  sample  from  neaitf 
a  hundred  examined  had  any  marked  amount  of  water;  this  one,  however,  had  over  ioC^ 
per  cent.     It  was  kept  in  combination  by  means  of  an  alkali.  v       ' 


MONTHLY  RECORD  OF  GENERAL  RESEARCHES  IN  ANALYTICAL 

CHEMISTRY. 

An  Easy  Method  of  Finding  the  Specific  Gravity  op  Liquids.     A.  B.  Xaium^ 
Am,  Journ,  Pharm. — A  new  application  of  an  old  rule  has  suggested  a  method  of  fiadi^ 
the  specific  gravity  of  liquids,  which  the  author  has  never  seen  mentioned,  and  wU^ 
from  its  simplicity  and  great  ease  of  application  seems  worthy  of  publication.     It  k.^ 
known  that  the  weight  of  a  body  is  to  its  specific  gravity  as  its  loss  of  weight 
immersed  in  a  liquid  is  to  the  specific  gravity  of  that  liquid.     For  example : — 200 
of  citric  acid  (sp.  gr.  I'GO)  lose  in  weight  115  grains  when  weighed  in  oil ;  and  as  20QJi  ^ 
to  1*60,  so  is  115  to  -920  the  sp.  gr.  of  the  oil.     Now  if  we  make  the  weight  of  w*  ' 
citric  acid  the  same  number  of  grains  as  its  specific  gravity  our  formula  becomes — as  I'M  J 
is  to  1*60,  so  is  the  loss  in  weight  of  the  citric  acid  when  weighed  in  oil  to  the  spedflo   '\ 
gravity  of  the  oil ;  or,  in  other  words,  the  loss  of  weight  is  equal  to  the  specific  gravi^;'  -i 
from  which  we  deduce  the  following  general  rule : —  'A 

The  specific  gravity  of  a  liquid  is  equal  to  the  loss  of  weight  (in  grains)  sosteiiiil  j 
by  a  solid  body  when  immersed  in  the  liquid,  the  weight  of  the  solid  being  eqiud  (jat 
grains)  to  the  specific  gravity.     Hence  it  is  necessary  only  to  weigh  the  solid  in  ^ 
liquid,  and  its  loss  gives  at  once  the  specific  gravity  of  the  liquid.     Taking  the  jiinnniBpg-? 
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aple  : — If  200  graiDa  of  citric  acid  lose  115  grains,  1"6  gram  will  loee  '920  grsun, 
and  this  loss  is  equal  to  the  specific  gravity  of  the  oiL  In  practice  the  weight  of  the 
iwlid  might  be  10  or  100  times  the  weight  of  its  specific  gravity,  care  being  taken  to  put 
the  detimal  point  in  the  right  plac^  in  the  final  result.  As  perhaps  one  of  the  most 
deedrable  solid  bodies  to  use,  the  author  suggests  a  piece  of  aluniinium  weighing  25fi 
gndus  ;  the  specific  gravity  of  that  metal  beiog  2*56.  If  upon  trial  its  specific  gravity 
should  vary  from  these  figures,  its  weight  nbould  be  made  to  correspond.  For  liquids 
liaviog  greater  specific  gravity  than  2*56  it  would  be  necessary  to  use  a  heavier  solid 
than  aluminium.  W.  H.  D. 


Dete<tiok  and  EsriMATiuN  OP  Rosi>'  Oil  in  Mineral  Oil,  L.  Stouch,  i?er, 
Cfum*  IruL^  ix,f  93, — ^To  test  for  rosin  oil  the  author  takes  2c.c.  of  the  sample  and  shakes 
it  up  with  1  c,c,  of  anhydrous  acetic  acid,  and  gently  warms  it.  He  then  cools,  removes 
the  acetic  liquid  by  means  of  a  pipette,  and  adds  to  it  a  drop  of  strong  sulphuric  acid, 
^-^   n  a  brilliant  red  (^lour  is  immediately  produced  if  rosin  oil  be  present.     Owing 

.L^  presence  of  cholesterin  in  many  fatty  oils  they  give  a  similar  reaction,  and,  there- 
fore, the  absence  of  such  oils  most  be  first  thoroughly  proved.  For  the  estimation  of 
rouQ  oil  in  mineral  oil  (in  the  assured  absence  of  fatty  oils)  the  author  proceeds  as 
follows: — 10  grammes  of  the  sample  are  taken,  gently  warmed  with  50  c.c.  of  alcohol 
of  DG  per  cent.,  the  whole  is  well  shaken  and  allowed  to  cool.  The  liquid  having 
^"'  -^r-ated  into  two  layers  the  alcoholic  stratum  is  transferred  to  a  tared  fiask,  and  the 
d  of  the  petroleum  layer  having  been  washed  with  a  few  c.c.  of  alcohol,  and  the 
WKstiings  added  to  the  bulk,  the  flask  ii  placed  on  the  water-bath.  The  contents  are 
thus  gently  boiled  down  and  the  evaporation  is  continued  until  the  residue  in  the  flask 
is  obeerved  to  be  free  from  bubbles^  wlien  it  ii  cooled  and  weighed.  This  residue  is  rosin 
oil  with  a  certain  amount  of  mineral  oil  still  remaining  (re&idue  A).  This  residue  is 
then  extracted  with  ten  times  its  weight  of  similar  alcohol  exactly  in  the  same  manner, 
and  another  weighed  residue  (B)  is  obtained.  This  second  residue  is  now  almost  free 
from  mineral  oil.  By  now  deducting  the  weight  of  alcohol  used  in  experiment  B  from 
tliat  ta-ken  for  A,  and  also  deducting  residue  B  from  residue  A,  it  is  evident  that  the 
exact  solubility  of  the  mineral  oil  in  the  alcohol  employed  can  be  determined,  and  a  final 
correction  made.  For  example,  in  a  case  where  10  per  cent  of  rosin  oil  was  actually 
preeent,  50  grammes  of  alcohol  were  used  for  A  and  15-5  grammes  for  B ;  giving  a  dif- 
Isrence  of  34*5  grammes.  Residue  A  weighed  1*5136,  and  residue  B  weighed  11 584; 
diiFerenoe  -  '3552  grammes  of  mineral  oil,  dissolved  by  34  a  grammes  of  alcohol.  There- 
fore, the  16*5  grammes  of  alcohol  used  for  B  really  ought  to  have  dissolved  -1595  of 
mineral  oil.  This  coiTection,  deducted  from  i-esidue  B,  leaves  '998D  gramme  for  the 
weight  of  rosin  oil  present,  or  over  9  per  cent  of  the  weight  of  the  sample  taken  for 
aoaiyals.  Had  residue  B  been  taken  without  correction  it  would  have  shown  10*32  per 
Mni.  so  that  the  truth  lies  between  the  two  results.  W.  H.  D. 
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Knttmaticin  ov  TANNjy.  F.  Gantter.  ZdUchr.  f.  Annh  CV/eniiV,  vol.  vi.,  1887 
— The  UKual  process  is  to  titrate  a  known  volume  of  the  solution  with  [permanganate,  and 
then  another  portion,  after  first  removing  the  tannin  by  meana  ot  fcAA^  ^^^w.    '\>afii 
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UBe  of  this  Bubstanoe  being  inconvenient  a  proposal  has  been  made  to  replace  it  by  feriie  j 

etate.     The  author  has  made  a  series  of  e^sperimentg  to  te^^t  the  accuracy  of  the  nevj 

■process.     If  the  process  with  the  hide  powder  ia  at  all  trustworthy  (which  is,  however,! 

queetionable)  the  new  proposal  cannot  be  entertained.      When  the  materiala   are  verj  i 

poor  in  tannin,  and  when,  in  consequence,  a  large  quantity  is  weighed  out,  the  diiieretica  | 

^_ai'e  not  BO  very  great — about  1  per  cent.,  but  in  the  case  of  rich  materials  the  resiiUi 

^MiflTer  from  5  to  11  per  cent.  L.  db  X. 

^f        KsTiMATioK  OP  Lead  in  Alloys  of  Tin.     Y.  Schwarz.     Chem  ZtiL   4,  1888»— 

One  gram*  of  the  thinly  flattened  alloy  is  gently  heated  with  20  c.c.  of  concentrated 
hydrochloric  acid.  The  tin  is  generally  dissolved  in  about  half  an  hour.  Without 
troubling  about  any  undissolved  epongy  metallic  mass,  bromine  is  added  until  the  liquid 
turns  yellow,  when  everything  will  have  dissolved*  The  excess  of  bromine  is  now  boiled 
off  and  the  liquid  diluted  up  to  100  c,c,  Thiy,  after  cooling,  is  slowly  poured  into  a 
solution  of  to  grammes  of  ciystallised  sodic  sulphide  in  150  c.c.  of  water.  After  ih» 
plumbic  sulphide  has  settled,  it  is  filtered  ofT  and  washed  with  weak  solution  of  anunomc 
sulphide  (1^10).  The  filter  and  contents  are  now  heated,  with  the  usual  precautions, 
in  a  porcelain  dish  with  a  mixturp  of  nitric  and  sulphuric  acid,  to  make  the  plumbic 
Bulphide  into  sulphate,  which  may  then  be  washed  with  proof -spirit  and  collected  aad 
weighed  as  usual.  It  should  be  completely  soluble  in  an  alkaline  solution  of  ammoxuc 
|,  tartrate.  If  it  leaves  a  residue  of  stannic  oxide,  this  must  be  weighed  and  deducted* 
^KEts  weight  should  not  exceed  a  few  milligrammes.  L.  de  K. 

^V  Detection  of  Adulterated  Ground  Bones.  E.  Heihen,  Chem,  ZeiL^  ii*,  133S* 
— ^Ground  bones  are  fi-equently  made  from  bones  that  have  been  deprived  of  their  gelatine 
by  boiling.  In  this  way  the  nitrogen  is  lowered,  and  the  phosphoric  acid  unduly  increased. 
To  remedy  this  the  manufacturer  often  adds  sci'aps  of  hoofs  and  similar  nitrogeneitt  j 
matters  and,  at  the  same  time  he  puts  in  sand  or  gypsum  to  bring  the  amount  of  the 
phosphoric  acid  within  normal  limits.  The  author  has  applied  a  similar  process  to 
that  employed  for  the  detection  of  alum  in  flour,  viz»,  by  shaking  the  suspected  sample 
up  with  chloroform.  When  this  is  done  the  genuine  bone  powder  sinks  to  the  bottoGDi 
while  the  spuiioua  additions  float.  No  genuine  sample  of  ground  bones  will  show  more 
than  5  per  cent,  of  floating  particles.  W,  H.  D*^ 
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Analysis  of  Blacking.  T.  Holblinu.  Zeitmhr,  /  angeu\  Chf^mk.  Xo.  l.--' 
Analyses  of  apparently  very  simplo  mixtures,  like  blacking,  give,  as  a  rule,  more  trouble  | 
to  analysts  than  delicate  investigations.  It  will,  therefore,  no  doubt,  be  intereeting  to 
them  to  read  the  author's  process.  A  weighed  portion  of  the  sample  was  boiled  witH  j 
water;  the  residue  collected  on  a  weighed  filter  and  waahed  until  the  filtrate  was  oolou^  j 
less.  After  drying  and  weighing  the  filter  was  exhausted  in  a  Soxhlet*s  apparatus  with  | 
petroleum  spirit.  After  evaporating  the  latter  the  residual  fat  was  weighed.  The] 
filter  and  contents  were  burnt  to  ash,  and  the  total  carbon  was  thus  found  by  di^erenoe*.^ 
This  carbon  id  a  mixture  of  carbon  derived  from  animal  charcoal,  and  ditto  formed 
tha  action  of  the  sulphuric  acid  on  the  sugar,     A  fair  idea  of  the  quantity  of  the  first^ 


iQAJ  ^  go^  ^y  the  est! [nation  of  the  calcic  phosphate  as  the   ratio  between  tricalcic 
phosphate  and  carbon  in  bone-black  is  generally  as  ^  to  1» 

The  ash  was  estimated  in  a  separate  portion  of  the  sample  and  farther  analysed 
by  the  qsu&I  processes,  the  chief  constituents  being  lime,  soda,  ii*on,  phosphoric  and  sul- 
phuric adds*  The  fat  was  saponified  with  potash  and  the  mineral  oil  extracted  by 
|lgitating  the  Huid  with  petroleum  spirit.  By  titrating  back  the  excess  of  alkali  the 
iponification  equivalent  of  the  fat  was  obtained,  which  threw  some  light  upon  its  nature. 
The  watery  extract  was  diluted  up  to  a  dednite  bulk^  and  in  an  aliqnot  part,  the  sugar 
waa  gravimetrically  estimated  by  Fehling's  solution*  Glycerin  was  first  qualitatively 
tested  for  as  follows :  2  drops  of  the  liquid  were  mixed  with  2  drops  of  phenol  and  2 
drops  of  sulphuric  acid,  then  heated  up  to  120*^  C,  and,  after  coolings  dissolved  in  fl 
ammonia.  If  glycerin  is  pre<9ent  the  solution  will  be  of  a  carmine  red  colour.  The 
quantitative  estimation  is  best  performed  by  the  process  of  Becke  and  Mayer 
(Zeii^r.  /.  tmal,  Chemie,  1880,  291),  If  more  than  1  or  2  per  cent,  of  iron  has  been 
found  this  points  to  the  use  of  ink  (tannate  of  iron).  A  portion  of  the  watery  flviid  is 
addified  with  hydrochloric  acid,  and  rej>eatedly  agitated  in  a  separating  funnel  with  acetic 
ether,  which  dissolves  the  tannin.  This  solution  is  then  poured  on  some  water,  and  the 
ether  expelled  by  heat.  If  tannic  acid  shotdd  be  present  it  is  l>est  estimated  by  the 
well-known  process  with  potasstc  permanganate.  The  result  of  the  analysis  of  one  of 
the  samples  submitted  to  the  author  was  as  follows : — 

Water^  12*36;  free  sulphuric  acid,  1*38;  glycerin,  3*45;  invert  sugar,  10'49  ; 
mineral  oil,  4*02  ;  neatafoot  oil,  4%S9  ;  total  carbon,  12 -63;  lime,  16-06;  sulphuric  an 
hydride,  10*04 ;  phosphoric  anhydride,  12*65 ;  oxide  of  iron,  *84;  soda,  5*78  parts. 

The  phosphoric  anhydride  corresponds  with  32*82  bone-black,  or  3*2S  carbon.  This 
leaves  9*35  carbon,  corresponding  with  28*05  of  sugar,  thus  making  a  total  of  38*54  of 
sugar.  Taking  the  composition  of  molasses  as  constant  (24 '7  per  cent,  of  sugar)*  this  will 
then  represent  1 5603  parts  of  original  molasses.  To  char  the  sugar  to  the  extent 
found  44'22  parts  of  sulphuric  acid  must  have  been  required  (according  to  the  equation  : 
C^Hj^O^  -*.  211^80^  =  50  +  00*  -f  2S0a  +  SH^O),  the  total  amount  of  the  acid,  therefore,  being 
44-22  part^* 

The  soda  (which  in  practice  is  added  after  the  other  ingredients  have  been  mixed, 
to  stop  further  action  of  the  acid),  is  equivalent  to  0*88  parts  of  caustic  soda.  The 
composition  of  the  sample  may,  therefore,  be  fairly  given  as:  bone-black,  33 ;  molasses,  156 ; 
oil  of  vitriol,  44 ;  minei*al  oil,  4  ;  neatsfoot  oil,  5  ;  glycerin,  3"5  ;  camstic  soda,  10. 

The  fat  is  sometimes  decomposed  into  fatty  acid  and  glycerin.  Corresponding 
qtumtitiea  of  these  must  be  calculated  to  fat.  The  author  does  not,  of  course,  claim 
Absolutely  accurate  results.  L.  de  K, 
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EjrnHATioN  OF  Starhh  by  means  of  loBiXE.  F.  Set  PERT.  Zntschr,  f.  amjew* 
Chtmi'e,  No.  I. — The  author  found  the  true  formula  of  iodide  of  starch  to  be  (CjjHj^Ojq)^!^, 
and  has  based  upon  this  fact  a  volumetric  estimation.  1  gramme  of  the  tinely- ground 
flour  is  heated  with  about  150  c.c,  of  water  for  two  hours  in  a  water^liath,  which  will 
cauDC  the  starch  to  gelatinise.  After  cooling  the  liquid  is  introduced  into  a  500  c.c. 
flask  and  mixed  with  50  c,c.  of  deci-normal  iodine.     20  c.c.  «tT^m^  \i^^T5a«Jt^<arvi  ^i*aSk  «x5*i 
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added,  and  the  whole  diluted  with  water  up  to  the  mark.  After  the  iodide  of  starch 
has  completely  settled  an  aliquot  part  of  the  clear  liquid  is  taken  off  with  a  pipette  and 
titrated  with  sodic  hyposulphite.  The  difference  in  iodine  is  multiplied  by  4-37  to  get 
the  corresponding  amount  of  starch.  The  test  experiments  are  encouraging.  In  one 
sample  of  dried  potato-flour  the  amount  of  starch  found  was  73  9  per  cent.  The  same 
sample,  when  analysed  by  the  baryta  process,  gave  73*6  per  cent.  L.  db  K. 


Estimation  op  Manganese  in  Cast  Ibon.  C.  Reinhard.  Zeitschrf.  angew  Ch^mu, 
No,  4. — The  author  recommends  the  following  process  for  samples,  poor  in 
manganese,  but  rich  in  silicon.  About  3  grammes  of  the  sample  are  dissolved  in  about 
40  c.c.  HCl,  with  addition  of  some  potassic  chlorate.  After  evaporating  to  about  20 
c.c.  the  liquid  is  diluted  with  water,  filtered  into  a  500  c.c.  flask,  and  the  residue  well 
washed.  15  c.c.  of  nitric  acid  are  added,  and  the  liquid  boiled  for  some  time.  Zinc 
oxide  suspended  in  water  is  now  added  until  the  iron  is  completely  precipitated,  and 
after  cooling,  the  whole  is  made  up  to  the  mark,  and  filtered.  An  aliquot  part  (say 
250  c.c.)  is  now  mixed  with  a  little  sodic  acetate,  and  boiled  with  a  little  zinc  oxide  and 
bromine  water.  The  manganese  separates  as  MnOg,  and  is  finally  titrated  with  oxalic 
add  as  usual.  L.  de  K. 


Estimation  op  Caustic  Alkalies  in  Presence  op  Alkaline  Carbonates.  Isbebt 
AND  Venator.  Zeitschrf,  angew  Chemie,  No,  4. — The  usual  plan  is  to  first  titrate  with 
standard  acid,  and  then  again,  after  precipitating  the  carbonate  with  baric  chloride. 
As,  however,  the  percentage  of  caustic  alkali  is  generally  found  too  low  by  this  process 
the  authors  adopt  the  following  plan  :  A  weighed  or  measured  quantity  of  the  sample 
is  diluted  and  titrated  in  the  cold  with  normal  acid  until  the  fluid  turns  distinctly 
yellow,  an  alcoholic  solution  of  rosolic  acid  being  used  as  indicator.  The  amount  of 
the  caustic  alkali  is  now  calculated.  To  find  the  quantity  of  alkaline  carbonate,  the 
same  fluid  must  now  be  boiled,  with  occasional  addition  of  normal  add,  until  the  yellow 
colour  no  longer  changes  to  red.  From  the  extra  amount  of  acid  used,  the  alkaline 
carbonate  is  calculated  as  usual.  L.  de  K. 


A  New  Process  for  the  Estimation  of  Alcohol.  B.  Rose.  Zeitachr  f,  angeuf 
Cliemie^  No,  2. — If  potassic  permanganate  is  added  to  alcohol,  mixed  with  dilute 
sulphuric  add,  an  imperfect  oxidation  takes  place,  even  if  the  mixture  is  heated.  If* 
however,  very  dilute  alcohol  is  first  mixed  with  large  excess  of  permanganate,  and  then 
suddenly  with  about  one-third  of  its  volume  of  sulphuric  add,  the  alcohol  instantly  and 
completely  oxidises  to  carbonic  anhydride  and  water.  Water  may  now  be  added,  and 
the  excess  of  permanganate  titrated  back  with  potassic  tetra-oxalate.  From  the  amount 
of  permanganate  decomposed,  the  alcohol  can  be  readily  calculated,  8*244  grammes  of 
permanganate  equal  1  gram,  of  alcohol.  The  test  analyses,  four  in  number,  are  very 
sBbiafActoiy.     Further  experiments  are  promised.  L.  db  K. 


^  MONrHLY  RECORD  OF  ANALYTICAL  RESEARCHES  INTO  FOOD. 

■      A  RlQHTHAJfDED  PoiAUISINQ    SaMPLE  OF  HoKEY.       R.  BeNSEMANN.    ZciUchrJ,  aflffeW 

Thtmie,  Xo,  i. — The  sample,  which  dissolved  in  water  sufipiciously  clear,  had  fche  foUow- 
ng  oomposition: — water,  22  Gl,  a&h,  -Oi},  levu lose  and  dextrcjse  64*33,  sucrose,  12^59. 
Elotation  '=  -h  3  74*  The  author,  therefore,  felt  naturally  incUned  to  condemn  the 
ample,  as  being  in  fact  nothing  else  but  badlj^-made  invert  sugar,  or  a  mixture  of  real 
looey  and  cAne-sugar ;  but  after  strong  protests  of  both  the  dealer  and  the  beekeeper,  he 

fcstigat6d  the  matter  on  the  spot*     Samples  taken  directly  from  the  comb  practically 
ved  the  same  composition.     Unless  cleverly  imposed  upon,  the   author  can    only 
Dunt  for  this  by  the  fact  that  the  bee  farm  is  situated  very  close  to  a  sugar  refineryi 
the  bees  have  plenty  of  opportunity  of  feeding  on  the  stigar,  and  may  lack  sufficient 
ity  (formic  acid  I)  to  completely  invert  th©  sugar.  L.  de  K. 


APPUCATION  OF  TOE    DlPnENYLAMTNE    TfiST   TO    WlNE*       E,    PoLLAK.        Chem.    Zeii,, 

1 1465. — ^The  author  has  applied  this  teat  to  a  series  of  Rhenish  wines,  and  he  finds 
^t  no  natural  wine  of  this  claas  contains  nitrates  in  a  sufficient  amount  to  show  any 
rked  reliction  with  this  test.     The  inference,  thei'efore,  is  that  if  a   blue  colour  be 
Lined  in  a  wine  when  tested  with  diphenylamine,  the  article  under  examination  is 
natural  hut  has  been  watered  or  otherwise  mixed  with  nitrates.  W.  IL  D. 


EsxrMATiox  OF  Total  Soubs  and  Fat  is  Milk  akd  Butter  by  meanb  of  Wood- 
LP.  F.  Ganttee.  ZelUchr.  /.  Aind,  ChtmU,^  vol.  vi.,  1887. — The  author  recom- 
dds  the  following  process  for  the  analysis  of  milk  ; — Wood-pulp,  such  as  is  used  in 
sr-mills,  is  dried  and  freed  fixjm  fatty  and  resinous  impurities  by  extraction  with 
oleum -ether.  About  2  grammes  of  it  are  put  into  a  small  dish,  provided  with  a 
all  glass  rod  and  also  with  a  good  fitting  lid,  and  the  whole  is  then  dried  to  constant 
sight  at  105"C.  A  small  beaker,  holding  about  6  grammes  of  milk,  is  now  weighed, 
and  after  pouring  the  contents  on  to  the  wood-pulp^  re-weighed.  The  dish  is  now  placed 
B  the  open  water  bath  and  the  contents  well  manipulated  with  the  rod*  When  the 
Bass  is  apparently  dry  the  dish  is  put  again  in  the  air-bath  and  dried  to  constant  weight, 
irhich  is  usually  the  case  in  one  hour  and  a  half,  the  whole  operation  taking  from  two 

I  three  hours. 
It  will  now  be  found  possible  to  remove  the  dried  mass  from  the  dish  without  the 
{btefit  loss,  to  a  Soxhlet's  apparatus.  Two  hours'  extraction  with  petroleum^ther  will 
found  Bu^cient.  The  results  obtained  by  repeated  analyses  of  milk,  cream,  and  skim 
Ik  are  wonderfully  concordant.  Butter  and  other  fats  may  also  be  rapidly  analysed 
JhiB  manner.     For  5  grammes  of  the  fat  about  3  grammes  of  wood-dust  will  sufiice. 

L.  DE  K. 


MONTHLY  RECORD  OF  ANALYTICAL  RESEARCHES  INTO  DRUGS. 

Assay    of   CoLcmcirM    8ebd. — Jour,  de    Phar.  et  de   Chem.      A.  Kakmel. — To 
ermme  the  amount  of  colchicine^  20  grams,  of  the  unhruia^  «i«^&  «c^  ^T^'»Nisfiv«A.^^a^ 
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alcohol,  in  a  displacement  apparatus.  After  boiling  for  two  hours,  the  alcoholic  liquor  is 
poured  into  an  evaporating  dish,  with  the  alcohol  used  in  washing  the  receiver,  and  25 
ccm.  of  water.  The  residuum  after  evaporation — 10  to  15  ccm. — is  filtered  and 
exhausted  with  chloroform,  which  takes  up  the  colchicine.  It  is  again  dissolved  in 
chloroform,  which  is  finally  evaporated  in  a  water-bath.  The  chloroformic  extract  is 
treated  with  water  to  disassociate  the  combination  C22H25NOg+2CHC]j  which  has  formed; 
and  is  then  evaporated  to  dryness.  W.  H.  D. 


Estimation  of  Carbonic  Acid  in  Mineral  Waters.  W.  Borchebs.  ZeiUekr, 
/.  Anal.  C/iemiey  vol,  vi.,  1887. — The  author  published  in  1878  his  process  for  the 
estimation  of  combined,  semi-combined,  and  free  carbonic  acid  in  waters.*  The  tiro 
latter  were  estima^d  by  simply  boiling  the  sample  and  absorbing  the  liberated  00^  in 
suitable  tubes.  The  combined  CO^  was  then  expelled  by  hydrochloric  add,  and  also 
estimated.  The  process  did  not,  however,  work  well  if  the  water  contained  much  sodic 
or  potassic  bicarbonates,  as  the  excess  of  carbonic  acid  is  but  slowly  expelled  from  these 
compounds.  This  may,  however,  be  overcome  by  first  adding  to  the  water  a  little  boric 
chloride.     Bai*ic  bicarbonate  is  formed,  which  quickly  loses  its  excess  of  00^  on  boiling. 

L.  DE  K. 


Delicate  Test  for  Morphine.  J.  L.  Armitage.  PJiarm.  J,  924,  127. — When  a 
solution  of  ferric  chloride  is  added  to  a  solution  of  a  salt  of  morphine  a  bluish-green 
coloration  is  produced.  At  the  same  time,  in  consequence  of  the  reducing  power  of 
morphine,  a  part  of  the  ferric  chloride  is  reduced  to  the  ferrous  condition,  as  shown  in 
the  following  equation  : — 

2  Fe2Cle  +  2  Hfi^A:  FeCl j  +  4  HCl 4- 0^. 

There  is,  however,  a  point  of  dilution  (apparently  about  1  in  2,000),  at  which  the 
coloration  is  imperceptible,  though  the  reaction  represented  in  the  above  equation 
appears  to  take  place  even  in  the  most  dilute  solutions.  On  this  reaction  is  based  a 
delicate  test  for  morphine  and  its  salts  in  solution,  for  if  such  a  solution  be  treated  with 
ferric  chloride  and  then  with  ferricyanide  of  potassium,  the  latter  will  interact  with 
the  reduced  ferrous  chloride  with  the  formation  of  TurnbulFs  blue,  which  appears  either 
as  a  deep  blue  precipitate  or  greenish-blue  coloration,  according  to  the  strength  of  the 
solution  of  the  alkaloid.  In  a  solution  of  one  part  of  a  salt  of  morphine  in  20,000  parts 
of  water,  the  coloration  is  intensely  green,  and  in  a  solution  of  one  part  in  50,000,  the 
shade  is  still  deep,  though  lighter.  A  solution  of  1  in  100,000  gives  the  same  result  on 
standing  a  few  moments,  the  coloration,  even  in  this  dilute  solution,  being  unmistakable. 
Other  reducing  substances  would,  of  course,  give  the  same  results,  but  in  the  absence  of 
such  substances  the  above  is  a  delicate  confirmatory  test  for  the  presence  of  morphine. 
Several  other  alkaloids  submitted  to  the  above  test  did  not  give  the  coloration.  This 
reaction  might  be  made  the  basis  of  a  colorimetric  process  for  the  approximate  estima- 
tion of  morphine  in  very  dilute  solutions.  W.  H.  D, 

♦  Jowr^  /.  ProfiU  C/iemie,  17. 


KEVIEW. 
^sic  Analysis:   A  Makual  of  the  Descriptivb  and  Analytical    CaEMisTRT  of 

CERTAIN    CaBBOK     COMPOUNDS    IN    CoMMON     UsE,    FOR   THE    QgALITATIVB    AND    QUAN- 

tttative  Analysis  of  Oiw^anic  Matkriai^,  Comjiercial  and  Pharmaceutical 
Assays,  the  Estimation  of  Impurities  under  Authorised  Standards,  Forensic 
Examinations  for  Poisons,  and  Elementary  Oroanic  Analysis.  By  Albert 
B.  pRKScorr,  Ph.D.,  M.D,,  Director  of  the  Chemical  Laboratory  in  the  Univereity 
of  Michigan,  etc.     New  York  :  Van  Nostrand. 

is  the  American  **  Allen/'  and,  on  Beeing  the  titlOi  some  of  our  readers  will  doubtless 

st  a  critical  comparison  of  the  two  works.     In  this  they  will,  however,  be  dis- 

linted,  because,  after  a  most  careful  study  of  both  books  (with,  w*e  confess,  such  an 

tion)  we  have  seen  that  each  has  its  own  idiosyncrasies  and  shortcomings,  while,  at 

Bame  time,  each  has  its  own  apeciatties  and  perfections.     For  example,  the  very  first 

that  stiikea  the  reader  on  opening  this   book  is  that  the  author  has  adopted  the 

onary  arrangement,  as  didtiQgaisihed  from  the  classified  one  followed  by  our  Eoglish 

or*     On  thus  point  alone,  when  two  such  doctors  diHer,  who  shall  decide  ?     For  Br. 

cotCs  method  of  putting  the  matter  it  may  be  said  that  one  can  at  once  iind  what  he 

s  to  read,  while  Mr.  Allen  may  reply  that  by  the  alphabetical  method,  all  connection 

een  the  various  members  of  the  same  groups  of  bodies  is  apt  to  be  severed.     Although 

Btctual  contents  of  both   works  cover  pretty  nearly  the  same  ground,  yet  the  two 

jra  go  to  work  so  diiferently  that  the  whole  of   Dr.  Prescott's  book  is  compressed 

one  volume  of  520   pages.     Here  again  opinions  will  differ,  some  preferring  the 

p  diction  and  frequent  absence  of  detail,  chai'acteridng  the  American,  while  others 

like  the  more  extended  and  precise  style  of  the  British  author.     Which  book  a  man 

id   buy  will,  therefore,  evidently  depend   on  his  own   taste  j  but  we   ourselves  are 

iently  patriotic  to  give  the  preference  to  our  home  production,  as  a  more  thorough 

compendious  treatment  of  the  subject,  so  far  as  it  has  yet  developed  itself  in  the  two 

at  present  published.     At  the  moment,  Dr.   Prescott's  book  comes  before  us 

)l6te,  while  we  still  await  the  conclusion  of  Mr.  Allen's  work,  and,  besides  this,  Dr» 

Bott  has  the  advantage  in  having  been  better  able  to  present  us  with  the  recent  advances 

1  the  subject  than  is  in  the  power  of  our  English  author,  whose  volumes  only  appear 

ich  long  intervals  that,  in  the  present  days  of  such  rapid  extension  of  the  powers  of 

^ts  in  dealing  with  bodies  hitherto  looked   upon  as  almost   beyond  their   means,  tha 

volume  is  apt  to  be  somewhat  antiquated   before  the  last  appears.     W^e  hope  that 

publication  of  this  book  w^ill  be  a  stimulus  to  the  more  rapid  production  of  our 

itish  manual.     Dr.  Prescott's  book  is  a  distinct  compilation  (although  an  able  one),  and 

Book  in  vain  for  the  amount  of  original  research  by  the  author  himself  that  characterises 

■AUen's  work.     On  the   other   hand  all  the  sources  drawn  upon  are  very  plainly 

Hd  and  full  references  are  given  to  the  original  papers  quoted.     Haviog  thus  put  our 

Hbts  in  possession  of  the  relative  styles  of  the  two  works,  we  must  leave  the  issue  in 

^M^a  of  the  buying  public,  only  repeating  that  if  our  British  author  would  only  make 

^^HiQ  speed,  there  would  be  very  Little  room  for  this  work  in  the  home  market. 

H^rery  good  remarks  in  the  preface  on  the  subject  of  the  extension  of  this  branch  of 

Mill h  J  («o  interesting  to  us  as  public  analysts)  are  worth  reproducing : — *^  Bespectin^ 

H^Biuued  peculiarities  of  organic  ajialyels,  It  more  eoid  ^not^  a^^^^^i^W^X^'^Ccv^  ^^^^sL^scisa^ 


between  inorganic  and  organic  analysis  have  been  greatly  overstateij,  just  as,  at  eartit 
periods,  the  distinction  between  inorganic  and  organic  chemistry  in  general  was 
drawn.     With  nearer  acquaintance  it  h  seen  that  the  limits  of  error  in  determination  of 
ciiibon  compounds  are  by  no  means  always  wider  than  those  in  the  analysis  of  metallic 
bodies.     Organic  analysis,  as  the  determination  of  the  unbroken  compounds  of  carbon,  fid 
longer  has  an  uncertain  place  in  chemical  learning,'* 


LAW  NOTES.    TO  OUR  READERS. 

Some  years  ago  if  vjn8  dtcidsd  to  discontinue  therepoHinf/  of  ordhian/poi 

court  jjroceedmtjs^  and  onh^  to  ffive  sticfi  cases  aa  aidhurUiitively  e^tablwJied  san^a 

i  point  in  conaeciimi  with  th£  working  of  the  acts  in  which  piMic  anal^stft  are 

Vinte7''est6d,  After  a  fair  trial  of  ik  is  Bystera^  a,  itutjoritt/  of  tke  'members  of  our  Society 

\have  expressed  a  wish  that  our  old  jjractlce  skoidd  be^  to  some  txtent^  returned  Ik^ 

1  andf  in  deference  to  stich  request,  we  have  decided  to  resume  the  reporting  of  jnim 

proceedings.     The  line  will  he  drawn  at  accounts  of  ordinary  cases  and  reporU 

mill  only  be  inserted  ivhen  any  novels  legale  or  cheniic(d  point  arises^  or  wlten  M* 

certifictite  of  the  analyst  is  in  any  way  attacked.    Any  member  or  std^scriber 

connected  ivitk  such  a  case,  is  therefore  invited  to  furnish  us  with  a  report  of  ih 

^^proceedings  signed  with  his  namey  not  for  pMlcation  hut  as  a  guarantee  of 

^P  exactitude, 

~  GELATINE  verms  ISINGLASS, 

Ok  the  13th  Marchj  Mr.  Latimer  Pfander  Swinborne  was  summoned  before  the  Lord 

Mayor  for  an  infringement  of  the  provisions  of  the  Merchandise  Marks  Act  of  18S7,  by 

having  applied  to   certain  goods — namely,  gelatine  or  other   substance — b.  false  trade 

i^  description  as  to  the  material  of  which  such  goods  were  composed,  by  which  deecriptioii 

^P  the  goods  were  falsely  described,  statedi  or  indicated  to  be  isinglass.     The  defendant 

^^  pleaded  **  Not  guilty*"     Mr.   Besley  and   Mr.   Gray  appeared  for  the   complainanta ; 

Mr.   Poland  was  counsel  for   the  defence.     Mr.  Besley,  in  oi>ening  the  case,  said  tliid 

was   a   proceeding    instituted    by   Messrs.    Gridley   and    Co.,    i^ioglass   merchantcs  of 

4,  Bishopagate  Avenue.     On  February  6th  twelve  packets  of  the  goods  in  question  w«» 

I       sold  at  the  defendant's  premises  in   St,  Andrew's  Hill,  Queen  Victoria  Street,  the  laM 

^fe  on  the  packets  stating  **•  by  royal  letters  patent.''     The  learned  counsel  pointed  out  that 

'       no  patent  existed  after  the  lapse  of   fourteen  years,  and  as  far  as  he  was  instructed  the 

only  patent  which  would  warrant  that  statement  was  one  granted  provi^donally  in  the 

year  1847,  and  completely  registered  in  1848.     He  was  not  aware  of  any  snbsequoat 

patent,  but  as  far  as  the  evidence  was  before  him  there  had  been  no  [»atent  since  tbiit 

time.     That  patent  bad  reference  to  the  manufactui^e  of  gelatine,  and  isinglass  was  not 

mentioned  in  it,  but  only  an  isinglass  cutt'Or.     The  goods  in  question  were  described  on 

the  labels  as  **  Swinborne's  patent  refined   isinglass,"  and  it  was  asserted  on  the  part  of 

the  prosecution  that  this  w^as  a  false  description  of  the  contents.     It  was  alleged  in  the 

summonses  that  it  was  not  isinglass,  but  gelatine,  and  that  there  was  not  a  patent  exist- 

iD^  which  would  cover  anything  like  the  description.     Isinglass  waa  manufactured  frwa 
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mming-bladders  of  sturgeon  and  other  fish.  UpCD  an  analysis  of  a  packet  of  the 
I  question  not  a  particle  of  ifiinglaes  was  found,  but  it  was  gelatine.  Isinglass 
rked  to  a  certain  extent  by  non-solubility,  and  gelatine  by  solubility.  Gelatine 
be  made  from  hiden  or  undressed  skins.  Professor  Attfield  deposed  that  he 
d  one  of  the  packets  in  question.  In  his  opinion  the  substance  was  not  isinglass 
inary  soluble  gelatine.  Among  other  differences,  the  insolubility  in  warm  water 
llaas  a^  contrasted  with  the  solubility  of  ordinary  gelatine  was  considered  by  him 
r  that  the  material  was  ordinary  aohible  gelatine  and  not  isinglass*  The  witness 
BS^examined  at  length  by  Mr.  Poland  as  to  the  composition  of  isinglass  and 
I.  He  admitted  that  the  word  **  patent  *^  indicated  that  it  was  not  isinglass, 
ft  being  a  natural  substance.  Isinglass  was  chemically  one  form  of  gelatine.  Dr. 
rf  Westminister  Hospital,  also  gave  evidence  to  a  similar  effect.  It  was  stated 
i&D.  the  summonses  were  served  upon  the  defendant  he  read  them  and  said,  '^  This 
isBshed  out  in  1851,"  Mr.  Poland,  at  the  conclusion  of  the  evidence,  submitted 
E>  case   had   been  made  out   by  the  prosecution.     The   Lord  Mayor,  interposing, 

did  not  think  it  would  be  necessary  to  hear  the  learned  counsel.  He  did  not 
r  that  the  prosecution  had  made  out  their  case,  nor  did  he  think  it  one  that  came 
the  letter  or  spirit  of  the  Act.  The  word  "  isinglass,"  by  the  evidence,  was  evi- 
%  term  which  had  been  used  as  applied  to  gelatinous  matters,  and  it  was  admitted 
\y  authorities  that  isinglass  was  the  purest  form  of  gelatine.  Professor  AttEeld, 
ividence,  had  admitted  that  the  word  **  patent  "  on  the  packet  proved  that  it  could 
isinglass,  which  was  a  natural  substance,  and,  if  so,  they  could  no  more  have 
isinglass  than  they  could  have  a  patent  pear  or  a  patent  apple.  Mr.  Besley  said 
lid  like  to  have  the  question  of  law  reserved  for  the  opinion  of  the  High  Court. 
iland  said  that  ever  since  1847  they  had  described  this  article  in  this  way.  In 
lie  vaUdity  of  the  patent  was  called  in  question,  and  it  was  then  described  to  be  a 
finable  patent.  In  1853  Mr.  Swinbome  took  proceedings  against  some  other 
li  and  the  Master  of  the  Rolls  then  said  that  the  plaintiff,  Mr.  Swinborne,  was 
^  of  a  patent  for  the  manufacture  of  Isinglass.  They  had  always  described  it  in 
ly.     The   Lord   Mayor  observed  that  they  could  not  have  a  stronger  proof  that 

nght  than  the  fact  that  a  judge  had  described  it  as  isinglass.  Therefoi^  the 
i  general  term    was  perfectly  correct.      The    summonses   were   accordingly 


tm THEY  TREAT  **  Mar«arink*'  Sei^lbrs  abroak. — **  A  butter  merchant  in  Lisieux  in 
m  charged,  in  the  early  part  of  February,  with  having  sold  as  butter,  mixtures 

ing  according  to  analysis  l»etween  25  and  40  per  cent,  of  margarine.  It  wa^  sold 
»  Normandy,'  *  unequalled,'  or  'choice  butter.*  He  was  sentenced  to  three 
imprisonment,  a  fine  of  3000  francH  and  full  costs.     20,000  pounds  of  the 

^  were  oonBscated.     The  sentence  to  be  published  in  twenty  named  papers,  and 

to  be  posted  on  the  doors  of  tbe  town-halls  and  market-places  gf  three  towns  otv 

Maaecuiive  market  days.*' 


! 
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How  A  Hawkbb  op  Margarine  can  be  dealt  with  in  Britain. — A  very  interesting 
case  has  been  decided  at  the  Assizes  in  Essex,  which  may  be  thus  summarised.  A  private 
person  prosecuted  a  hawker,  and  had  him  committed  for  trial  for  obtaining  money  under 
false  pretences,  by  selling  to  the  said  prosecutor  margarine  as  butter.  The  prisoner 
was  found  guilty  and  sentenced  to  six  months  imprisonment,  and  the  Judge  told  him 
that  if  he  did  it  again  he  would  send  him  to  penal  servitude.  We  are  endeavouring  to 
get  an  authoritative  report  of  this  trial,  and  will,  if  successful,  pubUsh  the  same  in  an 
early  number. 

Mb.  Bubbell  (Cork)  sends  us  the  fall  report  of  a  case  (O'Connel  v.  Kemp),  where  the  magistrates 
have  fined  a  man  £2  for  selling  what  was  admitted  to  be  a  mixture  of  25  per  cent,  of  coffee  with  75  per 
cent,  of  chicory,  although  contained  in  a  tin  with  a  declaratory  label.  The  gravamen  of  the  decision  lies 
in  the  fact  that,  in  the  view  of  the  Court,  the  label  was  fraudulent,  because  while  the  words  *'  East  India 
pure  coffee  '*  were  in  bright  and  distinct  letters,  those  following,  namely,  "  specially  blended  with 
cultivated  chicory "  were  in  very  dull  letters  which  scarcely  any  one  could  read.  An  appeal  was 
intimated,  the  result  of  which  (if  persevered  in)  will  be  awaited  with  interest. 


CORRESPONDENCE. 
To  the  Editor  of  the  Analyst. 

Sib, — I  enclose  herewith  a  copy  of  my  report  on  the  Ottawa  water  supply,  made  to  the  Departmoit 
of  Agriculture. 

The  source  of  the  water  supply  is  the  Ottawa  River,  the  water  of  which  la  not  subjected  to  anj 
filtering  process  before  entering  the  city  mains. 

Last  summer  there  was  an  exceedingly  and  exceptionally  small  rainfall,  and  to  this  may  be  ascribed, 
I  believe,  the  presence  of  the  large  quantity  of  dissolved  vegetable  matter  now  found  in  the  water.  An 
analysis  of  this  water,  made  in  1881,  by  Dr.  Baker  Edwards  (Montreal)  showed  it  to  be  an  exceptiooallj 
pure  water. 

Among  the  sources  of  Canadian  water  supplies  we  may  notice  three  more  particularly :  (1)  That 
of  the  large  lakes,  ^.^.,  Lakes  Ontario,  Huron,  Michigan,  and  Superior,  to  which,  apparently,  the  English 
standards  are  applicable ;  (2)  That  of  the  rivers,  e,g.y  Ottawa,  which  flow  through  densely  wooded 
districts,  and  which  it  would  not  be  wise  to  judge  of  with  rigour  by  the  English  standards,  as  they 
necessarily  contain  more  dissolved  organic  matter  of  a  vegetable  origin  ;  and  (3)  That  of  springs,  the 
water  of  which  differs  greatly  from  either  of  the  preceding,  both  as  to  organic  and  mineral  con- 
stituents. 

The  waters  of  the  second  class  above  named  will  be  very  apt  to  vary  in  quality  according  to  the 
season  of  the  year,  and  I  have  pointed  out  the  necessity  of  a  systematic  and  periodical  examination, 
in  order  to  ascertain,  if  possible,  the  normal  condition  of  this  water. 

As  a  word  of  raUon  Setre  for  the  late  examination  I  would  say  that  the  City  of  Ottawa  has,  daring 
the  last  three  months,  been  visited  by  a  severe  epidemic  of  typhoid  fever,  for  the  cause  of  whioh  many 
theories  have  been  promulgated,  some  ascribing  it  to  the  water  and  others  to  defective  drains. 

The  good  work  which  the  Society  of .  Public  Analysts  inaugurated  in  England  for  obtaining  greater 
uniformity  in  methods  of  water  analysis,  and  consequently,  for  the  interpretation  thereof,  has  aheady 
started  here,  and  valuable  data  have  lately  been  brought  out  by  Dr.  W.  Hodgson  Ellis,  of  Toronto,  and 
other  analysts,  with  a  view  of  ascertaining  to  what  extent  the  English  standards  are  applicable  here. 
—Yours,  etc.,  Fbank  T.  Shutb,  M.A.,  F.C.S., 

Ottawa,  February  27th,  1888.  Chemist,  Dominion  Experimental  Farms. 

[Mr.  Shute's  report  is  too  long  for  insertion  at  present,  in  extenso,  but  the  following  are  the  figures 
of  the  analyses  referred  to.— Ed.  Analyst.] 
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PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  AKALYST8. 
PfiPPEe  ADULTERATION  AND  PEPPER  ANALYSIS. 
By  F.  M,  RiMMiNiiTON,   F.C.S. 
(Read  at  Uie  Meeting ,  March ^  1888.) 
It  baa  been  suggested  to  me  that  the  subject  I  have  imiiertaken  to  bring  to  your  notice 
this  evening  would  be  interestiDg  to  the  members  of  the  Society,  and  as  very  little  has 
iiitherto  appeared  in  print  on  the  subject^  I  thought  it  po^ible  to  throw  a  little  light 
on  a  very  puzzling  questioD,  and  hope  I  may  do  so. 

I  don't  know  what  may  have  been  the  experience  of  other  analj^ts,  but  I  have 
foand  ground  pepper  one  of  the  most  dilEcuLt  tasks  within  the  limits  of  the  Adulteration 
Act,  and  for  this  special  reason  the  article  is  more  adulterated  than  any  other.  Indeed^ 
vo  general  is  the  practice^  and  so  varied  the  system  of  sophistication,  that  I  have  some- 
times asked,  What  is  fiepj)er1  In  the  early  days  of  the  Adulteration  Act  the  sabstancea 
uned  for  thlH  purpose  were  pea-meal,  ground  rice,  flour  and  mustard  husks  ;  but  these 
were  s-soon  found  to  be  too  simple,  and  easily  discDvered,  and  therefore  were  replaced  by 
more  artful  practices,  Poivrette  has  had  a  briUiant  career,  and  I  believe  long  pepper 
had  had  an  extensive  run*  I  am  not  sure  that  we  know  all  the  kinds  of  pepper  that 
are  imported.  I  have  one  mmple  I  never  saw  before  in  my  life,  and  I  have  not  met 
with  any  one  able  to  tell  me  its  history.  The  number  generally  mentioned  by  writers  is 
about  six  or  eight. 

t  dpem  it  unneeeesary  to  say  anything  about  the  history  of  peppers,  but  to  proceed 
Umce  to  the  method  I  have  pursued  in  the  inquiry,  and  best  suited  for  detecting  the 
Iteration  of  the  articles^     My  method  is  entirely  practical,  arrived  at  only  after  a 
good  deal  of  experience.     I  am  convinced  no  purely  chemical  procesa  o&x^  Vi^x^^^'^cs^^ 
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and  the  microscope  alone  ia  all  that  ifl  required  to  detect  any  addition ,  except  for  minenl 
matter ;  at  the  same  time  it  is  the  most  direct  method.  The  ditficulty,  however,  is  to  estimnto 
percentages.  But  even  with  this  wonderful  instrument,  "  Seeing  is  not  always  believiag.' 
What  is  seen  often  requires  interpretation.  Very  often  minute  di^erences  of  form  and  sue 
have  to  he  distinguished,  and  the  manipulation  and  management  of  the  instrument  tendi 
greatly  to  the  success  of  an  examination.  If  an  analyst  about  to  test  a  sample  of  pepper 
puts  a  little  on  a  slide  with  a  drop  of  water,  and  then  examines  it  with  the  microscope,  tlie  1 
prohability  is  he  would  observe  nothing  wrong,  assuming  that  no  gross  fraud  is  pmctiBed, 
such  as  cereal-starches  dhurriv,  etc.  But  if  finely-ground  rice,  or  poivrette,  or  Itnsf  I 
pepper,  or    pepper    husk    was  used,  this  adulteration   would  not   be    detected,      Butj 


FIG.  L 


if  he  introduce  one  or  two  gi'ammes  of  the  powder  into  a  test -tube  one-half  or  fonr 
fifths  of  an  inch   wide,  and  then  half   fill  the  tube  with  alcohol,  and  shako  it  well,  &oi!l 
let  it  stand  abo;it  half  a  minute  to  settle,  and  pour  off  the  spirit  into  a  small  beaker,  J 
then  repeat  the  process,  and  again   pour  the  spirit  into  the  beaker  aa  close  as  poisiblt 
without  disturbing  the  deposit,  when   the  deposit  in  the  tube  is  now  treated  in  t» 
same  way  with  water,  it  is  rendered  milky  by  the  pre^nce  of  resinous  matter ;  thi«  WAf 
be  removed  by  the  addition  of  two  or  three  diops  of  a  solution  of  potash,  or  by  poann 
off  the  milky  fluid,  and  adding  more  water*     The  second  addition  of  water  need  do«  ^ 
be  poured  off.     The  tube  is  now  allowed  to  stand  for  ^ve  or  ten  minutes,  and  the  deposit 
will  be  found  to  have  arranged  itself  in  two  or  thi'ee  strata  ;  the  upper  stratum  (if  aj 
little  be  withdrawn  with  a  pipett«)  will  be  found  to  contain  the  elemeote  of  mosti 
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intereai.  A  veiy  small  portion  of  this  matter  is  now  to  be  placed  on  a  slide,  and 
examiQed  with  the  microscope,  with  a  power  of  150-250  diameters,  and  a  sub-stage  con- 
denser ;  every  particle  should  be  seen  clear  and  well-defined,  and  any  foreign  bodies  will 
he  recognised.  If  the  starch  granules  are  to  be  examined  as  to  form  and  Nze^  a  magni- 
fying power  of  250  or  more  wiJl  be  necessary.  The  sediment  in  the  beaker  may  also 
be  examined  for  what  may  happen  to  be  there. 

One  of  the  chief  reasons  of  my  presence  to-night  is  to  submit  to  your  inspection 
csrtain  specimens,  and  to  obtain  your  opinion  upon  them  as  to  their  nature  and  origin. 
Daring  the  past  year  I  have  had  many  samples  of  pepper  brought  me  by  the  inspectors 
ttnd  dealers.     Nearly  all  of  them  presented  one  singular  feature,  which  puzzled  me  much 


FIG.  2. 


tu  explain ;  it  was  quite  evident  the  samples  contained  sometliing  beyond  the  ordbiary 
kind  of  |)epper.  The  only  conclusion  I  could  come  to  was  that  it  was  long  pe^»p€r.  On 
making  some  sectionej  of  this,  I  found  a  stratum  of  cells  lining  the  inside  of  the  little 
berries  (for  each  of  the  little  spherules  is  a  separate  fruit)  with  a  row  of  large 
elongated  cells  filled  with  spherical  bodies,  so  closely  resembling  the  clusters  of  similar 
bodieift  (see  Fig.  5)  I  found  in  the  peppers,  that  I  could  dbtinguish  no  difference  (f^eo 
Figr  ])•  I  therefore  have  come  to  the  conclusion  that  these  peppers  are  fraudulent 
admixtures  with  long  pepper.  But  there  are  two  things  that  tend  to  throw  a  doubt 
upon  this  point*  Ground  long  pepper  is  a  daik  and  dirty-looking  powder,  and  if  added 
to  ground  white  pepper  would  spoil  its  ap[)earance  by  lowering  its  colour,  and  thus  destroy 
th<»  advantage  sought  for.     It  occurred  to  me  whether  there  was  any  method  b^  ^kvct^ 
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tlia  dark-coloured   cellulftr   tissue   whicli   forma  the   structure  of  the  spike,  couW 
removed  after  grinding,  as  by  sifting  1 

My  past  experience  almost  leads  me  to  the  conclusion  that  ther^  ar^  8ev^eral  sob- 
etanoes  used  for  mixing  with  pepper,  but  without  some  previous  knowledge  of  what  tb«7 
are,  it  would  be  impossible  to  identify  them. 

Cellular  s(ructur6s. — The  cellular  structure  of  pepper  is  pretty  clearly  marked,  bad 
it  varies  in  some  respects  in  different  kinds,  and  the  eye  of  the  microscopist  reqairo  & 
good  deal  of  training  to  enable  him  to  discern  readily  the  different  forms.  The  oells  of 
common  black  and  white  pepper  have  generally  sharp  acute  angles  (see  Fig^  2),  ini 
the  figure  approaches  a  square,  but  this  varies  considerably,  and  it  is  not  possible  to  pH 


FIG.  3* 


a  dear   and   correct  definition.      The  starch  granules  are  quite  round,  and 
spherical,  and  very  small. 

The  structure  of  long  pepper  is  also  well  marked.  The  fruit-spike  oonsista  of  • 
mass  of  fibrous  and  cellular  tissues  in  which  is  imbedded  a  great  number  of  small  bacat* 
fruits — it  is  these  little  berries  that  constitute  the  useful  and  active  part  of  the  fr 
the  investing  structures  of  the  spike  being  useless.  When  a  section  (Figs*  S4)  of  a  S[n 
of  this  pepper  ii»  examined  microscopically  the  interior  of  these  little  berries  is  found  1 
with  a  stratum  of  cells  'immediately  beneath  the  rind  or  cortex  of  an  elongated  i 
somewhat  cylindrical  form,  and  truncated  ends  ;  the  cells  are  comparatively  large^  W 
are  tilled  with  sjpherical  bodies  that  have  the  appearance  of  starch  cells*  But  besul^ 
these  bodies  there  is  another  form  of  starch  not  enclosed  in  cells,  but  apparently  imbedded 
and  intonnixed  amongst  the  large  cells.    This  is  the  characteristic  starch  of  long  pepper; 


i  18  much  larger  than  the  starch  granules  o!  black  or  white  jieppor,  and  has  a  well- 
tftned  angular  figure  ;  it  almost  approaches  the  size  of  rice  starch* 

It  ifl  the  close  reaemblanco  of  the  spherical  bodies  containsd  in  the  large  cells,  to 
be  conglomerate  masses  (se^^  Fig.  5)  observed  in  almost  every  sample  of  pepper  I 
ave  examined,  that  convinces  me  they  are  the  result  of  a  fraudulent  adzmj^ture,  and  I 
ntertain  the  hope  that  by  drawing  attention  to  the  matter  I  shall  get  the  opinion  of 
ther  analysts. 

The  next  point  I  have  to  submit  to  tb©  meeting  is  whether  the  mixture  of  long 
epper  with  white  is  to  be  regarded  as  a  fraud  under  the  Food  and  Drugs  Act*  That 
^  is  a  commercial  fraud  there  is  no  doubt*     Or  why  use  it  ?     The  injury  to  tho  cob- 


fig,  4. 
atner  may  not  be  serious,  but  the  injury  to  honest  dealers  is  very  great.     Long  pepper 

Ierior  to  white  pepper  both  in  strength  and  flavour. 
LdTERAaY  Notices* 
Several  papers  appear  in  the  Ph,  Jmirtuil  for  1874,  on  pepper  adulteration* 
A  paper  by  Bourchainlat  on  ** Adulteration  of  Pepper"  appears  in  the  same 
lal.  He  gives  no  analytical  process^  but  enumerates  the  many  substances  used  for 
be  purpose,  such  as  dried  potatoes,  chalk,  lentil  flour,  and  poi%Te  I6ger  and  poivre 
laac,  aU  of  which  may  be  detected  microscopically.  He  says  the  powder  of  pepper  is 
Brtsed  by  its  starch.  The  grains  are  of  various  forms  and  dimensions. 
Jr.  Wynter  Blyth  also  gives  several  analyses — he  also  enumerates  liquorice,  the 
from  olives,  bone  dust,  and  salt  as  adulterants.  HU  analyses  go  to  show  that  long 
very  inferior  to  other  kinds  as  regards  strength. 
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Evans,  PK  Jov/mal^  1860,  chiefly  on  the  structure  and  the  use  of  mustard  husks, 
capsicum,  and  cereal  starches  as  adulterants.  Several  prosecutions  for  pepper  adtdten- 
tion  in  this  volume,  some  good  plates  in  the  next  volume. 

Battershal],  in  his  recent  work  on  '*  Food  Adulteration,"  says  that  out  of  386  samples 
of  pepper  examined  by  the  chemists  of  New  York  and  Massachusetts,  236,  or  61  par 
cent.,  were  found  to  be  adulterated. 

Description  of  the  Plates,  taken  from  Drawings. 

Fig.  1  is  a  characteristic  section  of  long  pepper,  showing  the  large  sphericU  bodies 
mentioned  in  the  text. 

Fig.  2  is  a  section  of  white  pepper,  the  dark  spots  in  the  cellular  tissue  are  resLnons 
matter,  containing  crystals  of  peperin,  etc. 

Figs.  3-4  are  other  sections  of  long  pepper,  showing  starch  grains  and  cellular 
structure. 

Fig.  5  represents  the  large  starchy  bodies  as  separated  from  other  matters  in 
adulterated  samples  of  pepper,  magnified  250. 

The  plates  1,  3,  4,  being  reduced  copies  of  original  drawings,  make  all  tbe 
structures  too  small  as  seen  with  a  ^j  objective,  magnifying  150  diameters. 


SOME  ANALYSES  OF  YEAST. 
By  Rowland  Williams,  F.I.C,  F.C.S. 
{Read  at  Meeting,  March,  1888.) 
During  the  last  few  months  I  have  had  occasion  to  determine  the  percentages  d 
moisture,  ash,  and  starch  in  several  samples  of  yeast  which  have  been  submitted  to  lae 
for  analysis. 
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As  I  can  find  no  record  of  siinilar  estitnationB  in  the  Analyst  or  other  chemical 
lomalsi  X  thought  my  results  might  be  of  some  little  interest  to  members  of  our  Society, 
id  it  is  with  that  intention  I  now  publish  them. 

All  the  samples  were  carefully  examined  for  starchy  but  that  substance  waa  only 
mid  in  three  out  of  the  ten  samples,  and  in  one  case  in  such  minute  amount  that  ita 
"esence  must  be  attributed  to  accident.  In  the  other  two  samples,  which  contained 
osiderable  proportions  of  starch,  it  was  estimated  according  to  the  plan  of  decantation 
^gested  by  Mr.  W*  R  Stock  in  the  Analyst  for  May,  1887. 

On  reference  to  the  table  of  results,  it  will  be  seen  that  the  amount  of  mineral  | 
latter  in  the  diiferent  samples  varies  between  about  1|  and  3   per  cent.,  the  average 
iroentage  being  2  22. 

The  proportion  of  water  in  the  pure  yeaflts  is  fairly  constant,  most  of  the  per- 
titages  lying  between  70  and  75,  the  average  being  72*94.  The  addition  of  a  large 
Qoont  of  stareh  reduces  the  percentage  of  moisture  very  considerably*  The  moisture 
(terminations  were  made  in  the  usual  way  by  thorough  drying  in  the  water  bath,  and 
ie  estimations  of  ash  by  ignition  in  platinum  crucibles.  All  the  samples  were  slightly 
ad,  whilst  the  mineral  matter  was  in  each  case  alkaline  in  reaction. 
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20-18 

absent 

■5ro.  5     „ 

7027 

2*01 

27*72 

PI           , 

No.  6     „ 

74-87 

2*17 

22*96 

1* 

i^o.  7     „ 

74^37 

2-02 

23*61         ' 

it 

Hlo.  8     „ 

70-02 

2-29 

27*00 

r« 

Bfo.  9     „ 

71 '79 

2-37 

25-84 

tf 

^o.  10   „ 

74-03 

2*25 

23-72 

n 

SOME  ANALYSES  OF  GOOSE  FAT. 
By  W.  C.  Young,  FX\S.,  btl. 
(R^ad  at  Mtcting,  March^  1888.) 
i|jnp!e  of  goose  fat  submitted  to  roe  to  ascertain  whether  it  was  genuine 
_mf^g^  on  reference  to  the  text-books  available  to  my  hand,  that  the  only 
KUoo  of  goose  fat  occurred  in  Allen's  "  Commercial  Organic  Analysts,"  and  that 
Inly  consisting  of  the  saponification  equivalent,  I  was  led  to  make  an  examination  of 
few  authentic  samples  of  goose  fat*  These  results  being  somewhat  interesting,  I 
ought  they  would  be  acceptable  to  the  S^ety,  especially  as  so  little  appears  to  be 
^wn  on  the  subject. 
I^^Hb        Besult  of  Examination  of  Foun  Sahpliss  of  Goose  Fat. 

BKc  gr 
Hie  fat 
■bble 


Ic  gravity  at  100«*  F.  (water  at  100**  F,  =  1 000) 
de  fatty  acids  (per  cent.)  . . 

ponification  et|iiivalent 
ir  cent.  KHO  required 
^ehert's  prooe65 


A. 

B. 

c. 

"JOS-O 

909 

909-3 

•2-27 

3-46 

31 

93-70 

92-71 

92-4 

1     284 

283 

29fi 

19-70 

19-8 

18-94 

nv\ 

\     xa 

\         XSlL 

95-7 
304 
18*4 
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It  will  be  seen  by  these  results  that  the  specific  gravity  was  very  high,  and  ihftt 
i  1  ree  out  of  the  four  contained  a  notable  proportion  of  soluble  fatty  acids.  It  is 
evident  that  if  such  a  fat  were  mixed  with  butter  a  considerable  quantity  might  be 
present  without  being  detected  if  these  data  were  solely  relied  upon,  fortunately,  the 
soluble  fatty  acids  are  not  volatile,  therefore  any  considerable  admixture  of  such  a  &t 
with  butter  would  be  detected  by  means  of  Reichert's  process. 

Discussion. 

Dr.  YiETH  said  there  would  be  no  difficulty  in  detecting  goose  fat  in  butter, 
without  any  analysis.  The  most  remarkable  statement  was  that  there  was  no  partide 
of  soluble  fatty  acids  volatile.  He  had  never  made  an  analysis  of  a  bird's  fat,  but  had 
of  beef  and  mutton,  fallow  deer,  stag,  and  badger,  and  he  found^all  these  fats  were  witii- 
in  the  usual  limits ;  the  insoluble  fatty  acids  were  within  95  and  96.  He  had  afao 
examined  ewes'  and  goats'  milk,  and  found  them  very  similarly  composed,  the  inaolaUe 
fatty  acids  were  87  or  88,  the  fat  of  mare's  milk  he  found  to  contain  not  less  than 
92*6  of  insoluble  fatty  acids,  and  it  was  remarkable  that  after  saponification  the  smell 
of  butyric  ether  was  very  faint  indeed. 

Mr.  Heuneb  said  that  elephant's  milk  and  pig's  milk  had  been  examined,  and 
found  to  correspond  with  that  of  the  cow. 


THE    IODINE    ABSORPTIONS,    COMBINING    WEIGHTS,    AND    MELTING- 
POINTS  OF  CERTAIN  FATTY  ACIDS. 
Bt  Rowland  Williams,  F.I.C,  F.C.S. 
{Read  at  the  Meeting^  March^  1888.) 
The  iodine  absorptions  of  a  large  number  of  oils  and  fats  may  be  found  in  ''  Allen'fl 
Commercial  Organic  Analysis  "  (Second  Edition,  Vol.  ii.,  page  50),  but,  so  far  as  I  know, 
the  percentages  of  iodine  absorbed  by  the  fatty  acids  themselves  have  never  yet  been 
published. 

This  is  a  matter  of  considerable  importance,  as  it  is  often  necessary  to  examine  very 
minutely  the  nature  of  the  fatty  acids  separated  during  the  analysis  of  soap.  The 
melting-point  and  combining  weight  of  the  fatty  acids  are  usually  relied  upon  to  give 
the  required  information,  and  in  many  cases  the  data  thus  obtained  are  sufficient  for 
the  purpose.  If,  however,  any  doubt  exists,  the  determination  of  the  iodine  absorption 
of  the  fatty  acids  often  proves  of  great  value. 

I  have  recently  been  working  very  extensively  upon  the  fatty  adds  from  tallow 
and  lard,  and  from  cotton-seed,  oUve,  linseed,  rape,  castor,  cocoa-nut,  palm,  and  sperm 
oils.  Several  samples  of  each  kind  of  oil  or  fat  were  examined,  and  the  averages  of  all 
the  results  obtained  are  recorded  in  the  annexed  table.  For  the  sake  of  compariscm  1 
also  give  the  melting-points  and  combining  weights  of  some  of  the  fatty  adds,  whieh 
appear  in  <'  Allen's  Organic  Analysis  "  (Second  Edition,  Vol  ii.,  pages  213  and  315),mosli 
oi  which  Agree  fairly  well  with  my  own  results. 
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TOne  of  OU  or  Fat. 

Combining  Weight, 

MeltiDg 

^  Point.             j 

lOOine  Ausvrpiiuu, 

B.  W* 

Other  observers. 

Rp  W. 

other 
observeri'. 

Ulow 

41'3 

C4^2 

1157 

per  cent. 
ft 

27a 

296 
280 

270  to  285 
270  to  2^j 
275  to  337 

119^  F. 

100^  F. 

06*»  F. 

Ard 

HIT. 

otton-SeedOa 

96°  F. 

►HvoOil    

002 

ft 

280 

270  to  285 

Sl'^^F. 

79°  F. 

iaseedOil    

178-5 

tf 

283 

307 

75*>F. 

75°  F. 

tape  Oil    

105-6 

tt 

307 

321 

71^  F. 

67°  F. 

Astor  Oil 

931) 

71 

202 

290  to  306 

. — 

— 

oooanut  Oil 

9-3 

tf 

201 

196  to  204 

75^  F. 

75°  F. 

IdmOil    

53-4 

It 

2t>3 

2G9  to  273 

114^  F. 

122»  F. 

[>erm  Oil  . , , 

88-1 

1» 

305 

289 

56^  F. 

The  combining  weights  are  the  figures  obtained  by  dividing  the  number  of  mitli- 
ranmiQB  of  fatty  adds  taken  for  the  titration  by  the  number  of  c.c/s  of  normal  alkali 
quired. 

The  melting-points  were  determined  by  the  ordinary  capillary  tube  method. 

An  examination  of  the  altove  figures  will  show  that  my  combining  weights  agree 
iry  closely  on  the  whole  with  the  results  of  other  chemists.  My  melting-points  also 
rreepond  very  weU  with  those  of  other  observers,  the  only  important  discrepancies 
ring  in  the  case  of  palm  oil  and  lard. 

The  low  melting-point  obtained  by  me  in  the  case  of  lard  may  possibly  be  due  to 
me  of  the  samples  which  I  examined  having  been  made  from  the  fat  of  the  entire 
imal,  while  the  sample  of  which  !Mr.  Allen  gives  the  melting-point,  was  most  probably 
epared  eolely  from  the  omentum.  As  might  naturally  be  expected,  all  the  iodire 
sorptions  are  somewhat  higher  than  those  of  the  oils  and  fats  from  which  the  fatty 
[d&  were  derived. 

These  results  will,  I  hope,  prove  of  some  bene^t  to  those  engaged  in  the  analysing  of 
%jgBf  and  in  other  cases  in  which  an  examination  of  fatty  acids  is  necessary. 
{Conclusion  of  ilie  SocUiy^a  Proceedinga,) 


)N    THE    ABSORPTION    OF    AMMONIA    BY    ACID    SOLUTION    IN 
NITBOGEN  DETERMINATIONS  WITH  SODA-LIME. 
By  L  S.  Haynes.^ 

the  pebble  sources  of  error  in  the  determination  of  nitrogen  by  the  method  of 
itrapp  and  Will  is  the  failure  of  the  ammonia  to  be  completely  absorbed  by  the 
[>lution,  in  case  the  combustion   proceeds  very  rapidly  and  the  ammonia  is  eon- 
bly  diluted  with  other  gases.     The  following  determinations  were  made  to  test  the 
lof  rapid  combustion  on  the  absorption  of  ammonia^  and,  incidentally^  the  danger 
sinall  particles  of  soda-lime  being  swept  past  the  asbestos  plug  into  the  add  solution* 
*  Americaa  Chemical  Joomal. 
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Although  undertaken  simply  as  one  of  the  series  of  exercises  in  the  undergradaate 
course  of  study  and  practice  in  this  laboratory,  the  results  may  not  be  unworthy  of  record. 

The  method  followed  was  that  described  in  a  previous  article  as  usual  in  this 
laboratory,  except  that  the  packing  of  the  asbestos  plug  in  the  anterior  end  of  the  tabe 
and  the  time  of  combustion  were  varied,  as  shown  in  the  tabular  statement  herewitk 
The  ammonia  was  caught  in  an  ordinary  Knop  and  Arendt  bulb  apparatus  (with  four 
bulbs)  containing  10  c.c.  of  a  rather  concentrated  standard  solution  of  sulphuric  add,  of 
which  1  c.c.  correeponded  to  about  10  mgm.  of  nitrogen.  About  0*25  grm.  of  ammo- 
nium sulphate  mixed  with  stearin  previously  proved  to  be  free  from  nitrogen,  was  used 
for  each  determination,  and  furnished  ammonia  sufficient  to  neutralise  about  one  half  of 
the  add. 

In  the  determinations  numbered  1,  2,  and  3  in  the  table,  the  anterior  asbestos  plug 
was  some  2-3  cm.  long  and  packed  reasonably  tight,  as  is  usually  done  in  our  work.  In 
No.  4  it  was  shorter  than  usual,  and  care  was  taken  to  pack  it  very  tightly  by  holding 
the  tube  perpendicular  with  the  anterior  end  down  and  pressing  upward  against  the 
asbestos  with  the  flat  end  of  a  lead  pencil.  The  soda-lime  above  furnishes  a  firm  beck- 
ing, so  that  the  asbestos  may  be  packed  as  closely  as  desired.  Reversing  the  tube  and 
tapping  it  gently,  its  contents  will  settle  down  from  the  asbestos,  leaving  a  space  whidi 
can  be  closed  up  as  much  as  necessary  by  pushing  the  compacted  plug  toward  the  soda- 
lime.  In  Nos.  5  to  7  the  plug  was  put  in  loosely,  as  might  be  done  by  a  careleeB 
operator.  The  figures  in  the  table  for  number  of  bubbles  per  minute  were  estimated 
by  countings  of  the  numbers  in  diflerent  minutes,  and  are  of  course  only  approximate. 
In  Nos.  4  and  7  the  effort  was  made  to  push  the  combustion  as  rapidly  as  could  be  done 
without  danger  of  accident.  The  flow  of  gas  was  much  more  rapid,  and  the  babbkB 
were  much  larger  than  would  be  the  case  in  any  ordinary  well-conducted  analysis.  ThiB 
will  readily  be  seen  when  we  consider  that  the  quantity  of  diluting  gases,  from  the 
decomposition  of  nearly  a  third  of  a  grm.  of  stearin  in  each  case,  was  large,  and  that 
the  time  of  the  combustion  was  only  12  minutes,  instead  of  from  30  to  60  minutes, 
which  the  combustion  commonly  takes.  Add  that  the  quantity  of  acid  solution  iws 
rather  small,  only  10  cc,  and  it  is  evident  that  the  conditions  were  very  unfavourable 
for  complete  absorption  of  the  ammonia.  The  percentages  of  nitrogen  in  Nos.  1  to  4 
average  21*14.  This  figure  accords  very  closely  with  those  obtained  by  other  gentlemen 
who  made  determinations  of  nitrogen  in  the  same  material  and  at  the  same  time,  by  the 
soda-lime  and  other  methods. 

Determinations  of  Nitrogen  in  Ammonium  SvJphate, 
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s^ 
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i 
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Compariiton  of  the  figures  in  the  last  coltimn  of  the  table  showB  no  loss  of  nit 
even  in  No.  4,  in  which  the  flow  of  gas  was  so  rapid  and  the  bubbles  were  so  large.  To 
still  further  test  whether  ammonia  escaped  absorption,  a  second  bulb  tube  with  add 
solution  was  connected  with  the  £rst  so  that  the  gases  which  came  from  the  lirst  passed 
through  the  acid  in  the  second.  Even  in  No.  4,  Nes8ler's  test  gave  no  reaction  for 
ammonia  in  the  second  tube.  It  Is  clear,  then,  that  despite  the  considerable  dilution  and 
eixtremely  rapid  flow  of  the  gases  through  the  10  c.c.  of  acid  solution,  no  ammonia 
eecaped  absorption.  But  it  i»  to  be  remembered  that  the  quantity  of  ammonia  was  only 
equivalent  to  about  half  of  the  acid  in  the  solution.^ 

The  large  figures  of  "  nitrogen  found  "  in  Nob.  5,  6,  and  7  are  evidently  due  to 
the  fine  particles  of  soda  lime  which  were  earned  through  the  loosely  packed  asbestos 
phigs  by  the  rapidly  passing  gases.  The  necessity  of  proper  packing  of  the  asbestos  plug 
in  too  obvious  to  need  dwelling  upon, 

Tho  principal  fact  brought  out  in  these  experiments  is  that  the  ammonia,  the 
qnantity  of  which  was  considerable,  was  completely  absorbed  by  the  acid  solution  in 
the  cases  where  the  combustion  was  completed  in  aa  short  a  time  as  twelve  minutes,  and 
where  the  flow  of  gas  was  far  more  rapid  than  would  occur  in  any  ordinary  work.  The 
inference  \&  that  the  absorption  of  the  ammonia  is  more  certain,  and  the  danger  of  loss 
Jmb,  than  is  frequently  supposed. 


A  METHOD  FOR  THE  SEPARATION    AND    DETERMINATION    OF    BORIC 

AOID.t  M 

Br  H.  N.  Morse  and  W.  M.  Burton. 
The  indicator,  tropaeolin  00,  not  being  sensitive  to  boric,  carbonic,  and  silicic  acids,  or  to 
their  salts,  it  is  practicable  to  liberate  exactly  one  or  all  of  these  acids  in  any  mixture  of 
inorganic  substances.  In  other  words,  if  to  a  solution  containing  silicates,  carbonates, 
and  borates,  and  any  other  inorganic  salts  or  hydroxides,  we  add  tropaeolin  and  then 
dilute  sulphuric  acid,  we  shall  not  obtain  an  acid  reaction  until  all  of  the  silicic,  carbonic^ 
and  boric  acids  have  been  liberated.  In  the  meantime,  any  oxides  or  hydroxides  which 
were  present  will  liave  been  converted  into  sulphates,  so  that  the  mixture  will  finally 
consist  of  neutral  salts,  water,  silicic,  carbonic,  and  boric  acids.  If  we  now  add  to  this 
mixture  a  suificient  quantity  of  dehydrated  copper  sulphate,  the  water  will  be  absorbed 
and  the  silicic  acid  dehydrated.  The  mass  wiU  then  consist  of  neutral  salts,  silica, 
and  boric  add,  of  which  only  the  boric  add  is  soluble  in  absolute  alcohol.  These  facts 
enable  us  to  separate  boric  acid  with  great  exactness  from  nearly  all  other  forms  of  inor- 
ganic matter.  The  onl}"  classes  of  salta  known  to  us  at  present  which  are  at  all  likely  to 
interfere  with  such  a  separation,  are  the  chlorides  and  the  compounds  of  iron,  but  both  ■ 
of  these  may  be  readily  removed  before  the  acids  in  question  are  liberated.  The  boric 
acid  thus  separated  may  be  determined  as  a  metaborate  of  calcium,  magnesium,  or 
barium.  We  prefer  the  last  form ;  because  a  mixture  of  carbonate  and  meta-borate  of 
barium,  being  neither  markedly  hygroscopic  nor  capable  of  absorbing  carbon  dioxide^  can 

^  •  Soo  i^n.ypnr!  and  Qoantini  ZcUxakr,  arutL  Ckcnt.,  18S2,  278.  ^J 

t  Amtriean  Ch^micalJifurnaL  ^| 
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lit  to  a  constant  weight  mord  readily  than  one  containing  the  oxide  of  caldum 
or  magnesium.  Moreover^  the  use  of  barium  enables  ns  to  employ  a  standard  solutiMi 
of  hydi*oxide  to  receive  the  alcoholic  extract  of  boric  acid,  thus  saving  the  labour  uf 
bringing  the  absorbing  material  itself  to  a  constant  weight. 

I  The  Reagtnta^ 

1 .  An  aqueous  Eolution  of  tropaeolin  00. 
2.  A  standard  Bolution  of  sulphuric  acid  of  6uch  strength  that  one  cubic  centimetn 
of  it  is  equivalent  to  twenty  milligrammes  of  barium  carbonate. 

»3.  A  solution  of  barium  hydroxide  approximately  equivalent  to  the  sulphuric 
This  is  prepared  by  agitating  the  solid  commercial  hydi'oxide  with  a  little  cold  water, 
filtering,  and  washing  with  cold  water.  The  residue,  thus  freed  from  the  caustic  alkalies^ 
is  transferred  to  a  dask  or  bottle  and  treated  with  water.  From  this  solution  the  man 
dilute  ones  are  prepared  as  they  are  needed, 

4.  Dehydrated  copper  sulphate  prepared  from  the  pure  salt  by  heating  in  an  air- 
bath  at  1 50*^  until  the  whole  mass  assumes  a  uniform  light  colour.  It  is  necessary  to 
use  pure  copper  sulphate  for  this  purpose.  The  presence  either  of  chlorides  or  of  iren 
salts  is  not  permissible,  because  of  the  solubility  of  cupric  chloride  and  ferric  sulphate  m 
alcohol.  It  is  not  advisable  to  attempt  to  remove  more  than  four  of  the  five  molecalw 
of  water  of  crystallisation,  because  of  the  danger  of  decomposing  some  of  the  salt  at  hi^h 
temperatures.  Such  decomposition  would  result  in  the  formation  of  free  sulphuric  acid, 
which  would  be  extracted  along  with  the  boric  acid  by  alcohol. 

5.  Absolute  al<K>hol  prepared  by  digesting  for  two  or  tbi-ee  days  with  dehydrtiej 
copper  sulphate  an  alcohol  which  has  previously  been  distilled  over  lime.  The  complrtd 
drying  of  the  alcohol  is  important* 

The  Mode  af  Procedurr. 
H  If  the  bone  acid  is  in  solutionf  the  liquid  containing  it  is  made  slightly  alkalisi 

with  caustic  potash,  and  evaporated  on  a  water-bath  in  a  porcelain  dish  having  a  width 
of  about  lUU  millimetres.  The  vohime  of  the  solution  should  be  reduced  to  10  or  VI 
cnbic  centimetres.  The  sepai'ation  of  salts  during  evaporation  will  not  interfere  with 
subsequent  operations.  If  the  material  containing  the  boric  acid  is  not  soluble  in  water, 
a  silicate,  for  example,  a  solution  is  effected  by  the  method  recommended  by  one  of  us 
for  the  decomposition  of  chrome  iron.*  About  four  grammes  of  the  purest  solid  potafi- 
sium  hydroxide  are  placed  in  a  nickel  cruciblet  and  heated  with  a  small  fiame  until  fJie 
fused  mass  becomes  perfectly  tranquil*  The  crucible  is  allowed  to  cool  and  the  finely 
ground  and  weighed  material  spread  over  the  surface  of  the  solidified  hydroxide.  The 
whole  is  then  heated  for  two  horn's  to  a  temperature  just  sufficient  to  keep  the  hydroxida 
in  a  fused  condition*  During  the  decomposition  the  mass  is  frequently  stirred  with  a 
stout  platinum  wire,  which  is  allowed  to  remain  in  the  crucible.  This  method  of  bring- 
ing the  acid  into  a  soluble  condition  is  to  be  preferred  to  fusion  with  the  alkaline  mr- 
bonates,  since  it  yields  a  mass  from  which  everything  soluble  can  be  readily  extracted 
water^      The  crucible  is  placed  on  its  side  in  a  porcelain  disbi  treated  with  hot 


•  A^neriean  Cliemiral  Jounml^  iii,,  1G.^. 

f  A  fiilver  crucible  is  not  to  be  recommended,  beoaof  e  of  the  solubilifcy  of  sxlvcr  in  po 
rdjoxide. 
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r,  and  the  soluble  separated  from  the  insoluble  matter  by  Eltration  and  waahlng. 
The  filtrate  is  then  evaporated  to  the  small  volume  previously  mentioned.  If  the 
material  thus  decomposed  contains  iron,  the  contents  of  the  crucible  must  be  treated  with 
not  less  than  4U0  cubic  centimetres  of  water,  and  the  dish  in  which  the  solution  is  made 
should  be  heated  on  the  water-bath  for  a  considerable  time,  with  replacement  from  time 
to  time  of  the  evaporated  water.  Otherwise  the  separation  of  the  iron  may  not  bo 
complete. 

The  solution  of  borate  is  treated,  under  proper  covering  to  prevent  loss  by  spat- 
ag,  with  a  .drop  or  two  of  tropaeoUn  solution,  and  then  with  the  ordinary  desk 
lution  of  sulphuric  acid  until  a  dit^tinct  and  permanent  acid  reaction  iB  obtained*  The 
^terial  on  the  under  side  of  the  cover  is  washed  bock  into  the  dish  with  the  least 
ible  amount  of  water,  and  the  slight  excess  of  sulphuric  acid  carefully  neutralised  by 
means  of  very  dilute  caustic  potash.  The  solution  of  boric  acid,  which  should  not  exceed 
20  cubic  centimetres  in  volume,  is  now  thoroughly  dried  by  slowly  stij-ring  into  it  the 
anhydrous  copper  sulphate,  care  being  taken  not  to  permit  any  considerable  rise  in  tern- 

ti^»^ture.     The  mass  is  afterwards  pulverised  with  a  pestle. 
The  extraction  appai-atus  consists  of  a  narrow  Erlenmeyor  flask  having  a  capacity  of 
: 
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Dut  150  cubic  centimetres,  and  a  straight   chloride  of  ciilcium  tube  somewhat  larger 

iin  is  necessary  to  contain  the  mixture  which  is  to  be  extracted.     The  narrow  portion 

[  the  tube  is  plugged  with  cotton  w*ool.     To  its  lower  end  is  attached,  by  .means  of 

abber  tubing,  a  small  glass  tube  which  reaches  to  the  bottom  of  the   flask   when  the 

stopper  carrying  the  extraction  tube  is  in  position.     The  quantity  of  the  dilute  barium 

hydroxide    soltition    which    is    equivalent    to  25    cubic   centimeti-es    of    the  standard 

sulphuric  acid,  is  run  into  the  flask  and  the  apparatus  attached  to  the  filter  pump.    This 

^quantity  of  the  hydroxide  would  weigh,  if  converted  into  carbonate,  just  500  milligrammes/ 

^^kring  the  filling  of  the  extraction  tube  with  the  copper  sulphate  mixture,  the  outside 

P^  occasionally  tapped  to  render  the  material  moi'e  compact. 

I  The  porcelain  dish  is  washed  with  several  small  portions  of  absolute  alcohol,  which 

I     are  then  poured  into  the  tube.     When  the  whole  of  the  copper  sulphate  has  become  wet 
with  the  alcohol  the  pump  is  shut  off  and  the  mass  allowed  to  soak  for  fifteen  minutes. 
Afterwards  five  other  portions  of  absolute  alcohol,  of   15   cubic  centimetres   each,  are 
^^bured  into  and  slowly  drawn  through  the  tube,  cai^e  being  taken  to  allow  each  portion  to 
^Hter  through  completely  befoi*e  another  is  added. 

^f  Finally,  the  excess  of  the  barium  hydroxide  is  precipitated  by  passing  into  it  a 
I  cttrrent  of  carbon  dioxide  ;  the  contents  of  the  flask  are  transferred  to  a  weighed  platinum 
[    dish,  evaporated  to  dryness,  and  heated  to  constant  weight  over  a  triple  burner, 

L The  quantity  of  boric  anhydride  is  found  by  the  following  proportion  : — 

^H  MoL  weight  of  B^O^ — moL  weight  of  €0^ :  moL  weight  of  B^Og : :  weight  fotmd — 
^Bl^retical  weight  of  the  barium  as  carbonate :  weight  of  B.^O,  found. 
^B  If  the  atomic  weights  of  Clarke  have  been  used  throughout,  the  difference  between 
^He  weight  found  and  the  calculated  weight  of  the  carbonate  (50<1  milligrammes)  is  to 
^^  multiplied  by  the  number  2*607012;  if  those  of  Meyer  and  Seubert  have  been 
employed,  this  difference  is  to  be  multiplied  by  the  number  2 '701 822. 

The  accuracy  of  the  method  was  tested  by  determining  the  boric  ajd4  vot -^p^x^X^s^xs. 
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glass  (prepared  by  ourselves),  in  datholite  from  Bergen  Hill,  and  in  tourmaline  from 
Pierropont,  N,  Y, 

IW©  give  the  results  below  : — 
I.  Borax  Gl4us. 
Measured  portions  of  a  standard  soltition  were  employed. 
Theoretical  percentage  of  BjOj,  34^6L     Found,  34'64,  34-58,  34*64,  34*57,  34'5T. 
Five  determinations  made  by  Mr.   K.  L.   Henderson  of  this  laboratory  gave  the 
Allowing  percentages  of  BgOg  in  our  borax  glass,  34*60,  34-60,  34*59,  34'58,  34*59. 
^m  II*  Datholite  from  Bergen  HiU, 

B        Theoretical  percentage  of  BgOj,  21-82.     Foimd,  21*75,  21*68,  21*62,  21*65,  21*6i 
'     Mean,.  21*67. 

^H  "^  IIL  Tour itialim  from  Pterrepont, 

^B        This  mineral  was  recently  carefully  analysed  by  Br,  Biggs. 

^m         Fi^  determinations  of  the  borio  add  were  made  by  ourselved,  one  by  Mr.  C.  C. 
^■Blackahear  and  one  by  Mr.  Henderson. 

B  Pertsentage  of  Bfi^  found  by  Br,   Riggs,  10 '15,  10 '00,  10-31  ;  by  ourselvee,  lOUl, 

~  10*08,   lOai,  10*03,  1013.     Mean,  10*08.     Found  by  Mr.  Blackshear,  10'02;  by  Mr. 

Henderson,  10*12. 
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MONTHLY  RECOKD  OF  GENERAL  RESEARCHES  IN  ANALYTICAL 

CHEMISTRY. 

Akalysis  op  Oees  of  Auripeeous  Tellurium.  F.  M.  Hork.  Zeitechnf.  an^> 
Chemie.,  iYo.  6.— The  analysis  is  easily  performed  by  gently  heating  the  finely  powdered 
ore  in  a  current  of  dry  chlorine  (Berzelius'  method).  The  author  succeeded  equally  weB 
by  treating  the  mineral  with  hydrochloric  aoid,  with  addition  of  a  little  nitric  acid,  Tlio 
solution  must  be  evaporated  to  dryness  and  the  residue  taken  up  with  dilute  hydrochloric 
acid,  to  which  a  little  tartaric  acid  has  been  added.  Any  insoluble  residue  consisto  rf 
silica,  argentic  chloride,  and  plumbic  sulphate,  and  must  be  assayed  for  silver  hj  the 
usual  process.  The  solution  is  freed  from  nearly  all  the  lead,  by  means  of  dilute  sulphuric 
add,  and  then  heated  with  slight  excess  of  ferrous  sulphate,  which  will  cause  a  separatioa 
of  metallic  gold,  which  can  be  collected  and  weighed.  From  the  filtrate  the  tellurium 
may  now  be  precipitated  as  metal  by  adding  large  excess  of  sulphurous  acid,  and  heating 
for  BO  me  time  to  80*  C.  Antimony,  if  present,  may  now  be  estimated  by  ex|)elling  tbe 
BulphurouB  acid  and  passing  hydrogen  sulphide,  which  will  precipitate  the  antimony  afc 
sulphide.  This  is  finally  converted  into  oxide  by  treatment  with  fuming  nitric  add,  nxA 
weighed. 

If  tlie  ore  contains  no  gold  or  antimony,  but  copper  or  arsenic,  the  process  etarti 
just  the  same,  there  being,  of  course,  no  need  for  ferrous  sulphate.  After  the  telltirio]& 
has  been  separated,  and  the  excess  of  sulphurous  acid  expelled,  the  copper  and  arsenic  tOMj 
be  jointly  predpitat-ed  by  hydrogen  sulphide. 

After  fully  oxidising  the  washed  precipitate  with  nitric  acid,  the  copper  may  \^ 
readily  separated  from  the  aa-senie  hj  means  of  potassic  hydrate.  The  arsenic  may  be 
estimated  by  neutralising  the  solution  with  nitric  acid  and  then  adding  exi 
ammonia  and  magnesia  mixture,  etc. 

Besides  silver,  gold,  arsenic,  antimony,  tellurium,  copper,  lead,  there  are  gei 
amaE  quantities  of  iron,  zinc,  lime,  magnesia,  sulphur  and   sulphuric  acid,  whicl 
determined  by  the  usual  methods.  L.  DB  K. 


THE  ANALYST. 


95 


Esumatiok  of  Paraffin  in  Fats,  etc,  R.  Zaloziecki.  Dingl  267,  p.  274, — 
Analysts  who  have  had  experience  of  the  fairly  accurate  hut  troublesome  sulphuric  add 
proceas,  will  no  doubt  weloome  the  author's  znethodi  which,  however,  does  not  work  with 
mixtures  of  paraffin  and  beeswax.  It  is  based  on  the  practical  inBolubility  of  paraiBn 
in  a  mixture  of  alcohol  and  fusel  oil.  Ten  grammee  of  the  sample  (fat^,  fatty  acids, 
resioi  roan-oil)  are  treated  with  fifty  grammes  of  fuael  oil,  and  then  mixed  with  fifty 
grammes  of  alcohol.  After  standing  for  a  few  hours,  the  pi'ecipitated  paraffin  is  filtered 
off,  and  washed  with  a  mixture  of  two  parts  of  fusel  oil  and  one  part  of  alcohol.  The 
paraffin  is  now  dissolved  in  benzol,  and  this  solution  evaporated  in  a  weighed  dish,  and 
the  residue  dried  at  125*  C,  and  finally  weighed,  L.  de  K. 
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MONTHLY  RECORD  OF  ANALYTICAL  RESEARCHES  INTO  FOOD, 

MfiTHODS    FOR     DEFINITELY    PaoVING    THE    PRESBN'CB     OF    COTTON    OlL    OR    OF    Oil*    OF 

Sesams  in  Olive  Oil.     M*  Milliau.     Arch»  de  Pharm.^  3,  161. — The  author  has  applied 

Beeches  test  (Anali'st,  YoL  xii.p  p.  170),  hased  upon  the  redudng  action  of  cotton  oil 

upon  argentic  nitrate,  but  he  finds  that  some  varieties  of  the  pure  olive  oO  give  a  slight 

reduction^  owing  to  certain  causes  which  he  points  out.     If,  however,  the  fatty  acids  be 

first  separated  and  the  test  be  then  applied  to  them,  the  acids  from  pure  olive  oil  give  no 

reduction,  while  those  from  cotton  oil  always  reduce  the  silver.     On  this  assumption  he 

baa  based  the  following  process  :^ — Place   15  ex.  of  the  oil  into  a  porcelain  basin  and 

warm  it  up  to  110'^  0.     Make  a  mixture  of  15  cc.  of  a  solution  of  sodium  hydrate  (iO 

degrees  Baum^)  with  15  c.c.  of  alcohol  of  D2  degrees,  and  add  this  solution  very  gradually 

to  the  heated  oil,  taking  care  that  the  temperature  is  maintained  during  the  process. 

When  a  homogeneous  mass  has  been  obtained,  distilled  water  is  added  drop  by  drop,  so 

aa  not  to  cool  the  paste  or  to  form  clots,  and  this  is  continued  until   500  c.c,  of  water 

have  been  introduced*     The  whole  having  been  boiled  for  a  few  minutes,  dilute  sulphuric 

add  (1  in  10)  is  added,  so  as  to  produce  a  slight  excess  of  acidity  and   the  fatty  acids 

are  thus   obtained   floating  on   the  surface.     The  author   does  not   seem    to  consider 

^1  neoeaeary   to  wash   these  acids,  but   he  simply  removes  about  5  c»c,  by  means  of 

^^klver  spoon,  and  puts  this  amount  of  the  separated  acids  into  a  test  tube  with  20  c.c. 

^H  alcohol,  and  warms  until  dissolved.     To  this  liquid  he  adds  2  c.c.  of  a  30  per  cent. 

^^nition   of  argentic  nitrate,  and  heats  the  whole   on  the  water  bath   until  about  one 

^Hird  of  the  Ouid  is  evaporated  olT,  when  the  test  is  complete.     If  the  olive  oil  be  pure, 

^%e  fatty  acids  remain  unaltei*ed,  but  if  cotton  oil  be  present  the  acids  float  to  the  surface 

as  a  black  paste.     By  tins  method  the  author  has  easily  detected  a  one  per  cent,  adulter* 

aiioo* 

For  Sesanv^  OH* — To  recognise  the  presence  of  this  oil  in  olive  oil,  the  author  finds 
that  B&udouin's  reagent  is  the  best,  but  here  also  a  pure  oil  may  be  unjustly  condemned 
when  working  on  the  oil  itself.  If,  however,  the  separation  of  the  fatty  acids  be  first 
oarried  out,  the  results  ai*e  accurate.  In  this  case,  after  saponification  and  separation  of 
the  acids,  they  must  be  perfectly  dried  at  llO*^  C.  They  are  then  put  into  a  tube  and 
shaken  up  with  Baudouin^s  reagent  (bydrochloric  acid  and  sugar),  when  the  characteristic 
colour  will  be  produced,  W.  H.  D. 
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In  the  last  issue  of  the  **  International  Refview  of  Food  Adulteration,"  publiabed  in 

HollaDcl,  an  English  firm  are  charged  with  offeiing  for  sale  to  manufacturers  of  chocoUt« 
a  brown  substance  designed  to  improve  the  colour  of  their  manufactures.  The  powder 
^18  stated  to  be  specially  recommended  as  "  quite  non-injuiious,  and  being  moreover  very 
light  J  and  of  a  great 'staining  power,"  This  powder  has  been  found  to  be  a  mixture  of 
the  oxides  of  iron  and  aluminium*  We  should  fancy  that  foreign  makers  of  chocoliti 
did  not  require  any  instruction  from  England  as  to  the  use  of  red  ochre.       W*  H.  D» 


MONTHLY  KECORB  OF  ANALYTICAL  KESEARCHES  INTO  DRUGS. 
Chabacteus  and  Reactions  of  Sthophanthin,  M.  Catii>lon.  A  rch.  de  Pharm,^  3*  Wl 
^ — The  author  has  prepared  a  large  quantity  of  this  body,  and  he  finds  it  to  be  a  cryetalliBi* 
substance  separating  from  its  solution  in  minute  needles,  which  are  transparent  when 
wet»  but  opacjue  when  dried.  Its  solution  \&  neuti-al  to  t-est  paper  and  gives  no  predpi* 
tate  with  the  ordinary  reactions  for  alkaloids,  but  gives  with  excess  of  tannin  a  copious 
white  precipitate.  Sulphuric  acid  causes  a  greenish  precipitate  becoming  black  on  sta&dingr 
but  to  obtain  this  result  rapidly  the  liquid  should  be  gently  warmed.  When  the  acid  i* 
applied  directly  to  a  crystal  of  the  poison,  it  developes  a  fine  emerald-green,  pnasihg 
through  reddish-brown  to  black.  With  hydrochloric  acid,  a  reaction  is  produced  likely 
to  cause  a  confusion  with  that  for  digitalis  ^  but  while  this  latter  substance  gives  vitli 
ferric  chloHde  in  the  presence  of  sulphuric  acid  a  blue  colouration,  strophanthin  pro- 
duces a  green  colouration  under  similar  circumstances.  With  nitric  acid  it  develops  & 
pale  rose  colour,  becoming  orangeyellow  on  gently  wai*ming»  These  reactions  are,  liow- 
ever,  only  strictly  characteristic  of  the  article  derived  from  the  strophanthus  Kombe, 
because  the  author  has  obtained  other  varieties  of  the  drug,  which  were  not  flo  denv«<)» 

»End  which  failed  to  give  all  the  above-mentioned  teste.  W.  H.  D. 

Estimation  op  Glycerin.  A,  Jolle.  Zmts.  Nahmng.^  i.,  221. — In  applying  tbe 
oxidation  process  by  alkaline  permanganate,  and  subsequent  estimation  of  the  o:adica*n<I 
formed t  to  the  estimation  of  the  glycerin  produced  by  the  saponification  of  a  fat  bf 
alcoholic  potash,  an  error  is  introduced  by  the  oxidation  of  a  portion  of  the  ethylic 
alcohol  used  to  the  same  acid.  The  author  finds  that  this  error  is  entirely  avoiW 
by  the  iLse  of  a  cold  solution  of  an  alkaline  manganate  instead  of  the  heated  alkftHuo 
permanganate.  By  the  author's  modification,  3  grammes  of  the  fat  are  saponified  by 
alcoholic  potash,  the  alcohol  is  evaporated  o IT  and  the  acidfl  are  thrown  up  by  hydrochloric 
acid.  They  are  then  filtered  olf  in  the  usual  way,  washed,  and  the  glycerin  is  estinwt«<f 
in  the  filti-at«.  This  filtrate,  which  should  be  diluted  to  200  c.c,  and  mixed  with  ^' 
grammes  of  potassium  hydrate,  is  treated  at  ordinary  temperature,  with  a  sufficiency  d 
a  solution  of  4  grammes  of  potassium  manganate  and  5  gi^ammes  of  potassium  hydat^ 
in  a  litre  of  water.  The  whole  should  remain  slightly  green  at  the  end  of  the  readiflOi 
and  this  slight  colour  should  then  he  discharged  by  a  little  sulphuric  acid.  Finally  tlr« 
oxalic  acid  produced  is  estimated  with  calcium  chloride  in  the  usual  manner. 

W.  1?  U 
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EsrmATiON  of  Nicotin»»  J.  Biel,  Fharm,  Zelt8,  f.  Ruaa,  and  Drug,  Circ. — 
possess  a  copioiiJi^  literature  on  the  estimation  of  nicotine  in  tobacco  leaves,  cigars, 
8dilbssing  exhausts  the  powdered  leaves  (previously  moistened  ^th  ammonia)  in 
I  extraction  apparatus  with  ether,  subjects  the  ethereal  solution  to  distillation  till  all 
5e  ammonia  has  been  removed,  lets  the  remainder  of  the  ether  evaporate  spontaneously, 
and  titrates  the  residue  with  normal  sulphuric  acid,  of  which  1^000  c.c.  are  equal  to  102 
grams,  of  nicotine. 

This  method  yields  too  high  results,  because  some  of  the  ammonia  remains  with  the 
otine,  and  17  parts  of  ammonia  require  for  titration  as  much  sulphuric  acid  as  162  of 
ane« 

Wittetein  does  not  use  ammonia  and  ether,  hut  water  acidulated  with  sulphuric  acid, 
extract,  after  being  neutralised  with  an  alkali,  is  subjected  to  distillation,  and  the 
distillate  ^trated  with  normal  sulphuric  acid.  The  sulphate  of  ammonia  formed  is 
titrated  separately  by  evaporating,  extracting  the  residue  with  strong  alcohol,  and  in 
the  insoluble  residue  estimating  the  sulphuric  acid  with  baryta.  By  calculation  the 
sulphate  of  ammonia  is  found  and  deducted  from  the  total  weight. 

Kosutary  extracts  the  tobacco  leaves  (previouiily  mixed  with  milk  of  lime)  with 
water,  shakes  the  extract  with  benzol  (petroleum  ether),  and  fixes  the  nicotine  with 
titrated  sulphuric  acid,  by  repeatedly  shaking  the  benzol  extract  with  the  add.  Excess 
of  the  latter  is  re4itrated. 

Dragendorf  employs  Mayer's  reagent  for  estimating  nicotine  in  the  aqueous  extract, 
Skalweit  boils  the  finely- powdered  tobacco  (previously  moistened  with  sulphuric  acid) 
ith  alcohol  for  two  hours,  using  a  backflow-cooler ;  then  distils  off  most  of  the  alcohol 
Dm  100  c.c,  pours  in  diluted  solution  of  potash  through  a  funnel,  and  distils  from  a 
Eid'bath  till  the  drops  cease  to  react  on  red  litmus  paper  ;  then  titrates  with  normal 
Sulphuric  acid.  ^ 

Kissling'^  moistens  the  ^ely  powdered  tobaeso  with  alcoholic  solution  of  sodaj  B 
extracts  after  twenty-four  hours,  with  ether  in  8oxhlet's  extraction  apparatus,  distUs  ofl* 
lie  ether,  adds  to  the  residue  diluted  solution  of  soda,  and  finally  distils  ofif  the  nicotine 
a  current  of  live  steam,  and  titrates  with  sulphuric  acid. 
In  contrast  to  all  these  chemists,  Hager  does  not  estimate  the  isolated  nicotine 
Diametrically,  but  as  hydrochlorate  by  allowing  the  nicotine  to  remain  for  several  days 
ader  a  bell  glass  together  with  hydrochloric  acid.  The  hydrochlorate  is  very  hygi*o- 
:>picy  and  must  be  dried  for  some  time  over  sulphuric  acid.  Bragendorf  has  shown, 
however,  that  even  with  this  precaution  the  obtained  weight  will  be  greater  than  the 
theoretical,  and  that  the  hydrochlorate  probably  still  contains  two  molecules  of  water  of 
crystallisation.  H 

Kissling  has  devised  a  method  by  which  the  nicotine  can  be  estimated  directly  from 
be  commercial  extract.     The  extract  is  diluted  with  water,  solution  of  soda  added,  a 
at  of  steam  pas.sed  through  the  iiask,  and  distilled  as  long  as  the  distillate  ceaaea 
have  an  alkaline  reaction.     The  distillate  is  rendered!  faintly  acid  with  sulphuric  acid, 
Itporated  to  dryness  with  sand,  powdered  hjdrate  of  lime  added^  and  the  mixture  ex- 
ited in  Boxhlet's  extraction  apparatus  with  ether,  most  of  the  ether  is  distilled  oil 
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slowly,  the  remainder  is  allowed  to  evaporate  spontaneously,  and  tlie  reddue  18  taken  up 
with  water  and  titrated  with  normal  acid» 

I  have  endeavoured  in  several  ways  to  simplify  the  estlmaMon,  and  espedally  to 
avoid  the  distillation.  To  my  gi*eat  regret,  I  did  not  succeed.  I  tried  to  shake  the 
extract,  dissolved  in  water  and  alkalised,  with  chloroform,  ether,  and  benzol.  The  first 
two  were  utterly  unsuited,  because  the  mixture  gelatinised  so  strongly  that  even  after 
several  days  nothing  had  separated.  Bensol  forms  a  good  deal  less  gelatin,  but  bo  matsf 
shakings  wem  necessary  that  the  labour  was  protracted  uni-eaaonably.  (Kosutarystatfli, 
on  the  contrary,  that  only  three  shakings  are  necessary.)  I  obtained,  for  instance,  hf 
shaking  8  grame.  of  extraot,  dissolved  in  200  c.c.  of  water,  and  using  100  c,c.  of  benzol 
at  a  time,  the  following  results  : — 

From  the  llrst  shaking,  the  yield  was  I'O  per  cent*  of  nicotine;  from  the  seoond, 
00455  ;  the  thii-d,  075  ;  the  fourth,  UMli  ;  the  6fth,0-45  ;  the  sixth,  0^1277  ;  with  the 
probability  of  needing  at  least  six  more  shaldngs. 

Beckurts*  recommendation  to  add  alcohol  to  the  chloroform,  to  prevent  gelatinla- 
tion  were  followed,  but  with  a  negative  result.  Thiii  is  due  probably  to  the  lar^ 
amount  of  pectin  present  in  the  aqueous  extract  of  tobacco  leaves,  while  Beckurts' 
method  works  well  with  the  official  narcotic  extract,  which  contains  very  little,  if  any, 
pectin. 

After  trying  several  modifications  of  the  foregoing  various  methodji|  without 
arriving  at  any  useful  results,  I  finally  decided  upon  the  following,  which  is  a  simpli5 
cation  of  Kissling'g  method,  not  being  able,  however,  to  do  without  distillation  : — 

Of  an  extract  of  tobacco  leaves,  12 '5 IS)  grams,  was  distilled  in  a  current  of  Uva 
Bbeam  with  hydrate  of  lime  till  the  distillate  ceased  to  give  an  alkaline  reaction.  Thi 
distillate,  about  500  cc,  was  faintly  acidulated  with  diluted  sulphunc  acid,  evaporated^ 
to  50  C.C.,  made  alkaline  with  solution  of  soda,  and  shaken  with  ether  in  portions  of 
20  c.c,  each  time.  The  two  liquids  separated  completely,  and  each  three  shakings  wcrt 
worked  up  together. 

After  evaporating  the  ether  and  the  small  amount  of  ammonia  present,  the 
was  taken  up  with  20  c.c*  of  one- tenth  normal  sulphuric  acid,  any  excess  of  the 
being  re-titrated  with  one-tenth  normal  soda  solution,  using  rosolic  acid  as  an  indicator, 
The  first  three  ahakingri  required  87  ex.  of  soda  solution.  The  remaining  11^  c.c.  of 
one-tenth  normal  sulphuric  acid  correspond  to  1*4635  per  cent,  nicotine.  The  next  th 
shakings  yielded  0"129  per  cent.,  making  altogether  I '5025  per  cent,  nicotine.  Of  t!m 
same  extract  17"517  grams,  were  taken  and  distilled  In  a  current  of  steam  with  solutioii] 
of  soda  ;  about  one  litre  of  distillate  was  oblained,  which  was  acidulated  with  sulphuric 
acid,  evaporated,  etc.  The  residue  from  four  ethereal  shakings  was  taken  up  with  lOccJ 
of  normal  sulphuric  acid,  and  re-titrated  with  normal  soda,  of  which  8*35  ex.  was  UMd«j 
The  i^maining  sulphuric  acid  corresponded  to  1^526  per  cent,  nicotine*  Tlie  next  thr 
shakings  yielded  0'!l8(i  per  cent,  making  altogether  1'6446  per  cent*  nicotine.  Thi 
diilerence  between  the  two  estimations  is  0*0521  per  cent. 

Of  another  extract   17'859  grams,  was  distilled  in  a  current  of  ateam  withsodi. 
solution,  and  gave  one  litre  distillate.     Treated  similarly  to  the  foregoing,  the  first  thr 
shakings  required  7 '974  c.c.  of  normal  sulphuric  acid,  corresponding  to  7*284  per  cent. J 
nicotine.     The  next  three  shakings  yielded  0'li>956  per  cent.,  making  altogether  7*4^ 
Lper  cent,  nicotine. 

r         According   to   my  experience   the   use   of    Soxhlet's   apparatus  for   the  ether 
extraction,  as  recommended  by  Kissling,  cm  very   well  be  replaced  with  six 
with  20  c.c.  of  ether  each  timti 
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LAW  N0TB8,    TO  OUR  READERS, 
r  yean  ago  it  w€U  decide  to  ductmiinitc  the  rep&tfln^  of  ordinmy  poUf^e'emtrt  procetdhtg^f,  and 
►  gime  tnoh  oiue$  as  autharitativelj/  establUlttid  tome  point  in  tmmeetum  with  the  wotUmj  of  the  Acts 
ch  puhlic  a/iml^iti  are  interested.     After  a  fair  trial  of  thi»  tfystem^  a  majority  t)f  the  tuembeft  of 
)tmety  hure  casprevBsd  a  whh  that  iMr  old  j/raettre  should  Ife,  to  some  extetU^  returned  io^  and^  in 
^tremie  to  imeh  retptett^  me  have  decided  to  resume  the  reporting  of  police  proceedings.     The  Un4  will 
V  at  aceounts  ttf  ardinnry  eases ^  and  reports  mill  only  he  inserted  when  any  novel,  legale  or  ehetnieal 
te4,  or  where  the  oertxjieate  of  tfte  analyitt  h  In  any  way  attacked.     Any  member  or  subscriber 
t  mith  sueh  a  case  ijt,  therefore,  inmtcd  tofurnuh  us  with  a  report  of  the  proceed inyit.tiynedfvHh 
e,  not  for  pifblieatimt,  Imf  a^  ft  yuarantee  of  exaeftAtude, 

9LATS  CMEWTxa-GuM.— Wm.  Bttrosp  42,  William  Street,  Cowcaddeop,  and  P.  B.  Jackson »  3rj9, 
own  Street,  were  brought  tjefore  Sheriff  Balfour  at  Glasgow  on  the  10th  alt.»  charged  with  an 
ence  ooder  the  Adulteration  of  Foods  Act,  by  haring*  on  the  2nd  March  last,  sold  a  ffi^eetmeat 
led  chocolate  chewing^gncn,  which  was  adalterated.     Both  parties  pleaded  guiUy, 

Hr.  Wm.  Elidd  Bmith,  who  appeared  for  the  respondents,  stated  that  the  chocolate  chewing-gtim 
J  BOld  as  obtained  from  the  manufacturers  in  Lincoln.  The  confection  had  ita  origin  m  America, 
t  in  th\B  case  it  was  tnijEed  with  a  kubstance  which  could  not  properlj  be  called  gumi  but  had  a 
xiooa  taste.  The  mannfiicturers  were  in  Lincoln.  The  respondents  stated  that  it  was  bought  by 
Udren  for  the  porpose  of  chewing  and  then  making  crackera> 

At  the  request  of  the  Sheriff,  Dr.  RubsgII  explained  tliat  the  siibstanoe  complained  oC  would  not 
ike  crackers.  There  was  nearly  42  per  cent,  of  paraffin  wax  in  it,  and,  as  that  matter  was  insoluble, 
vcyold  not  combine  with  any  of  the  fluids,  and  was  a  foreign  body  in  the  stomach.  It  might  so 
^■|e  the  stomach  as  to  cause  convubinns  in  the  caae  of  children  of  tender  years. 
^Bbe  Sheriff  ^id  the  article  bad  a  misleading  name  for  the  purpose  of  chewing  and  makings 
Hon;  and  that  children^  seeing  it  labelled  chocolate  chewing-gum,  might  purchase  it  for  eating, 
tWB  Dr.  Russell's  description,  it  was  perfectly  clear  that  it  was  insoluble  imd  indigestible,  and  would 
\  btirtfal  to  children.  A  trade  like  that  must  be  pnt  down,  and  accordingly  he  imposed  a  penalty  in 
cb  case  of  £3. 

The  Sheriff  afterwards  ejcplaioed  to  the  respondents  that  unlet  a  they  get  a  written  guarantee 
om  the  manolacturers  that  the  article  was  what  it  was  represented  to  be  they  oould  be  held  liable, 
ren  thongh  they  sold  it  as  obtaiined  from  the  manufaoturera* 

Mr.  Smith  remarked  that  the  s^nt  who  supplied  the  respondents  had  called  in  aU  the  gum  that 
9  liad  <>applied  from  the  manufacturers  in  Lincoln. 

The  Makoabinb  Act.— At  Glasgow  Sheriff  Court,  on  the  11th  ult.,  Sheriff  Balfour  prCRiding, 
oston  and  Charles  Pell,  provigion  merchants,  177»  Parliamentary  Road,  were  oharged  at  the 
latance  of  Mr,  i'eter  Fyfe,  sanitary  inspector,  with  having  on  Monday,  12th  Feb  .,  exposed  margarine 
IT  tale  by  retail  without  having  attached  to  each  parcel,  in  such  a  manner  as  to  be  clearly  visible  itt 
mmrchaser^a  label  bearing  in  printed  capital  letters,  not  le»s  than  IJ  inches  square,  the  word 
Hprgarine,"  whereby,  it  being  a  first  offence,  tbey  were  liable,  under  the  Margarine  Act,  1887,  to  a 
^^ty  not  exceeding  £20,  A  ptea  of  not  guilty  was  tendered  by  the  respondents,  who  were 
I^Mented  by  Mr.  James  Dunbar,  writer.  Mr.  G*  Faterson,  writ4?r,  app^ired  for  the  prosecution, 
oepector  Inglis  stated  that  when  he  visited  the  shop  he  ^w  tw^o  boxes  o^  maigarine  on  the  counter, 
ad  cm  the  top  of  the  boxes  6ve  lumps  of  margarine.  On  the  top  of  these  were  seven  lumps  of  butter, 
beire  was  a  ticket  on  the  top  of  the  butter*  marked  "  Finest  ulah/*  On  a  shelf  behind  the  counter 
rere  51  lumps  of  margarine  without  a  ticket,  and  against  them  was  a  kit  ticketed  '*  Butter."  He 
isited  the  shop  in  nonstiquence  of  a  complaint  having  been  lodged  at  the  Sanitary  Office  by  a 
entleman.  In  reply  to  Mr.  Dunbar,  witness^  said  he  hehl  that  there  should  be  a  ticket  on  each  pile 
(  lumps.  There  was  a  ticket  lying  on  the  counter  tn  front  uf  the  margarine,  as  if  it  had  fallen  down. 
Bvpeotor  Armstrong  corroborated,  and  In  cross-examination  expressed  sn  opinion  that  in  termvS  of  the 
bCH  there  should  be  a  ticket  attai^hed  to  each  lump.  For  the  defence,  William  Wright,  foreman  to  the 
iBpofidentB,  and  John  Duwfkin,  ^n  employe  of  the  firoi,  stated  tliat  on  the  day  the  inspectors  visited] 
he  shop  a  ticket  of  the  re<}uircd  size  was  attached  to  the  margarine  lon  the  counter,  and  there  were 
iro  ticketa  on  the  shelf.  One  of  these  was  attached  to  the  parcel  that  was  being  sold. 
^^In  giving  judgment,  the  Sheriff  said  that  when  packages  of  margarine  are  exposed  for  sale  they 
^Kpne  jjaicels  in  the  sense  of  the  Act,  and  then  they  require  to  have  larger  labels  attacht^  to  them. 
^Koald  not  hold  that  a  shopkeeper  is  l)ound  to  attach  to  a  small  piece  of  butter  a  large  label.  If  a 
Hh  little  lumps  are  put  into  one  heap,  and  on  it  is  distinctly  put  a  label  marked  **  Margarine,"  he 
^Bd  hold  that  to  be  a  sufficient  compliance  with  the  Act.  Retailers  ought  to  see  that  each  parcel  is 
■iced  with  a  distinct  label.  The  respondents  had  clearly  violated  the  Act,  but  it  might  be  that  they 
hovi^ht  they  were  carrying  out  its  pievisionB.  He  would  give  them  the  benefit  of  the  doubt,  but  he 
koped  that  they,  and  siiopkeepers  in  geiieiaV  would  know  better  in  future.  The  Sheriff  inflicted  a 
lenalty  of  1(K,  which  was  paid. 

THK  Cobic  Coffee  Case.— In  this  case,  referred  to  in  our  last  ifsue,  the  Recorder  has  altftT«1^3Qlt^ 
\  on  appeal,  and  acquitted  the  defendant,  thus  ignoring  the  Eii%\ii^\i^v:\saQ\i  ^\\i^^i&^43^'« ^^^^kk*^ 
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CORRESPONDENCE. 

[The  Editor  U  nfit  in  any  way  rexptmitihlt  for  opinions  emprtiied  ttff  kU  c&rre^vmdmtiB} 

INSTITUTE  OP  CHEMISTRY. 

To  the  Editor  af  the  Analyst. 

Sib, — As  the  editor  of  the  (Itrmwttl  Xfwt  feelB  t^t  it  is  necessary,  from  oertftln  leifoa^,  to  tla*  1 
the  oorreijpondenc'e  in   reference  to  the   Institute  of    Chemistry,  I  shall  feeJ  obliged   If  joti  wUi  | 
allow  me  space  to  reply  to  two  letters  wldch  appeared  in  &  teceut  nomber  of  that  joanuU*    The  folk** 
ing  ia»  in  effect,  a  copy  of  the  letter  which  1  sent : — 

"Having  been  away  from  home  I  have  only  now  been  able  to  read  the  repliefl  (rV0iMl^(m»] 
voL  Ivii.,  p.  120)  to  my  letter  in  the  previoui  issue.  In  one  of  them  I  am  struck  with  the  fact  that  thfrtl 
art;  persons  who  see  nieanin^'^j  in  a  sentence  which  the  language  does  not  imply,  and  which  ttie  writer  of] 
the  sentence  did  not  intend.  8ach  peraonn  usually  support  their  arguments  by  extracts  from  the  p<*\  I 
and  by  an  artistic  admixture  of  Latin  or  dog-Tjatin  Cjaot^tlons.  I  do  not  say  that  Mr.  Friswell^  the  writ^ 
of  one  of  the  letter.s,  who  employ.^  jxieticnl  Latin  quotations,  is  one  of  those  gentlemen,  but  1  do«rl 
that  he  has  misread  my  letter  when  heasstimes  that  in  giving  the  number  of  professors  and  ex-prole»}t\l 
non' professors ,  etc,  on  the  council,  I  desired  that  they  should  be  removed  from  it.  My  statementit  anil  I 
Hgures  simply  showed  that  the  number  of  professors  is  excessive  as  compared  with  those  represeoiinf  j 
the  other  branches  of  the  profession.  I 

**  A  gentleman  at  the  annual  general  meeting  said  he  was  told  that  a  number  of  the  voting-pApm] 
were  counted  as  having  opposed  the  Council  list,  in  which  my  name  alone  was  removed.  I  ask^rd  u&c  1 
of  the  gentlemen  who  had  been  engaged  in  ojiening  the  voting-papei-s  if  that  were  true,  and  he  repUidJ 
that  it  was  not>  and  that  all  the  papers  he  saw  had  a  number  of  names  scored  out,  and  a  correspouiliu^  > 
namber  inserted  in  lieu  thereof,  and  tbeae  names  were  all^  or  nearly  all,  those  suggested  in  the  circulir- 
letter  bearing  my  name.  1  think  I  am  therefore  justified  in  believing  that  anotSier  of  the  Ch^mkid 
Newt  correspondent^'?.  '  One  who  was  there*  (although  he  does  not  say  where)  was  misled  respedii;^ J 
the  number  of  proxies  in  favour  of  the  presiaent  and  secretary  on  the  one  hand,  and  of  my  &ieodssiiil 
myself  on  the  other.  [ 

**  Mr.  Fd&well  and  the  correspondent  *  who  was  there  '  consider  that  the  course  advocated  by  of  I 
friends  and  by  me  will  not  be  likely  to  maintain  the  dignity  of  the  Institute,  whilst  we,  on  tlie  oUtfl 
hand,  t»elieve  that  our  ideas,  carried  out,  would  place  the  Instltnte  in  a  much  more  dignified  pontlaal 
than  it  is  tinder  the  present  conditions.  I 

"  1  think  the  criterion  of  real  knowledge  and  ability  is  higher  than  that  of  having  attisuded  spcdil] 
courses  of  lectures*    A  gentleman  told  me  he  wished,  a  few  weeks  ago,  to  engage  a  senior  i    * 
and  interviewed  one  who  was  already  either  a  Fellow  or  an  Associate  of  the  Institute?,  and 
had  a  regular  training  in  one  of  the  speoiiied  collegers  (which  would  have  been  regarded  by  Mr.  Fd 
and  his  friends  a*  excellent).     He  asked  him  what  was  the  action  of  hydrochloric  acid  on  ferron 
phlde,  ant  I  the  *  ref^nlarlj  '  trained  student  replie-l  that  it  would  form  sulphuric  acid.     Other  quettiou,! 
equally  simple,  were  answered  with  a  somewhat  similar  approach  to  accuracy.  I 

**  We  do  not  say  that  a  student  should  not  attend  lectures  at  any  of  the  specified  colleges— K|uitf  ii»«  I 
contrary — all  wc  say  is  that,  provided  he  can  tham  that  he  has  gone  through  a  regular  coanse  of  ptntif  ] 
in  theoretical  and  practical  chemistry,  under  an  eiBoient  teacher,  who  is  not  a  mere  cram mt^r,  he  sbMUi 
be  admitted  to  the  examination  of  the  Institute,  which  should  be  sufficiently  searching  lo  make  \\\^\ 
membership  of  the  Institute  a  criterion  of  education  and  ability,  and  not  a  mere  guarantee  that  c)»tl 
membt^rs  have  attended  one  or  more  of  twenty  or  thirty  specified  schools  or  colleges.  I 

**  If  those  who  have  such  high  opinions  of  what  can  be  achieved  in  universities  and  collCf«i1 
by  means  of  lectures,  and  for  which  kind  of  training  they  desire  to  capture   and  apply   the  wordf 
♦regular,*  will  speak  to  the  average  medical  man  on  any  subject  in  which  he  has  been  ^regnlail?' 
trained,  he  will  probably  arrive  at  the  conchiiion  that  the  training  had  been  excee«Ungly  superficial 

'*  Attendance  at  leettirea  at  the  universities  and  colleges  is,  no  doubt,  the  most  convenJent  wsiTof  j 
acquiring  knowle«1ge  of  theontic^^l  chemistry,  but  it  is  not  neaesiartly  the  most      ' 
present  time,  as  it  Is  not  compulsory  for  an  analyst  in  practice  to  be  a  member  of 
it  would  be  more  dignified  if  the  Institute  demanded  simply  (at  all  events  for  a  fc   , 
that  the  student  should  be  udmitt^jd  to  its  <?xamination5  if  he  cau  give  evidence  of   1  tjcm  | 

etbciently  and  regularly  trained  in  theoretical  and  practical  chemistry,  physics,  and  m:r  ,  ifl«t  I 

of  his  having  received  a  sati^sfactory  genend  education,  and  that  the  question  of  his  having  auendod  | 
one  of  a  specified  number  of  colleges  be  not  held  of  primary  importance, — 1  am,  etc., 

Koyal  Institution  Laboratory,  Manchester,  **  Williaji  Thomojn/ 

\Zth  April,  1888, 


APPOINTMENTS. 

Dr  Williain  A.  Smith  has  been  appointed  pabUc  analyst  for  the  city  of  St.  Albeiis;  0r,  W!Ui<a] 
f  J0hjj9ton6  Jboj  been  Appointed  public  analyst  for  Dunstable. 
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PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 
EXERAL  meeting  of  the  Society  was  held  at  Burlington  House,  on  the  9th   ult.,  the 
Bident,  Mr.  A.  H.  Allen,  in  the  chaii\ 

The  minutes  of  the  previous  meeting  were  read  and  confirmed* 

The  following  gentlemen  were  proposed  for  election: — 

tAs   members — Mr.  W,  F.  Lowe,   F.C.S.,   public  analyst   for  Chester  ;  Dr,  F. 
,  F.LC,  public  analyst  for  Islington;  Mr.  J.  Bemrose,  Montreal.     As  aseociat 
W*  D.  Mildred,  assistant  to  >lr.  A.  C.  Wilson,  Middleebrough  ;  Mr.  F.  W.  Richard 
assifitiknt  to  Mr.  Rimmington,  Bradford, 
The  following  papers  were  read  and  discussed : — 

P**  Some  Effects  of  Food   Preservatives  on  the  action  of  Diastaae/'     By  Dr. 
H.  I^ffmann  and  W.  Beam,  in  connection  with  which  the  President  communicated 
H      a  **  Note  on  the  Detection  of  Hacchorine  in  Beer»" 

H  "  Note  on  the  Wearand  Tear  of  Platinum  Diahee/*  By  Dr.  Yieth,  RC.8.,  F.LC, 

H  **  Notes  on  Liquorice  or  Spanish  Juice/'      By  Bernai-d  Dyer,  B.Sc.,  F.C.8.,  etc. 

H  Mr.  B.  Blount  exhibited  a  new  form  of  fat  extraction  apparatus  and  explained  ite 
rorking. 

The  next  meeting  of  the  Society  will  be  held  at  Burlington  House  on  Wedneadaji 
Ll3th  inst.,  at  B  o'oloek. 
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AN  APPARATUS  FOR  COMPARISON  OF  COLOUR  TINTS. 

By  a.  W.  SroKKS,  F.CS.,  F.I.C. 

This   apparatus    (which  was  shown   and   explained  at   the  February   meeting)  was 

especially  devised  for  Nesslerising  in  water  analysis,  but  is  of  use  in  such  operations  as 

determination  of  lead  in  water,  carbon  in  steel,  colour  of  sugar,  etc. 

Whenever  it  is  necessary  to  compare  a  number  of  depths  of  tint  with  one  another, 
it  is  very  inconvenient  to  have  to  make  up  a  large  series  of  standard  tints.  The  appar- 
atus obviates  this  necessity.  By  reference  to  the  annexed  diagram*  it  will  be  seen  to 
consist  of  a  base-board,  on  which  lies  a  sheet  of  white  opal  glass.  Placed  obliquely  a  little 
way  above  this  is  a  sheet  of  colourless  glass,  on  which  rest  the  Nessler-tubes  containing 


- 


the  solutions  whose  tints  are  to  be  compared.  The  mouth  ends  of  these  tubes  recline 
towards  the  observer,  in  grooves  hollowed  in  a  horizontal  bar.  This  bar  is  supported  \j 
two  pillars,  on  one  of  which  slides  a  ring  clasping  a  calibrated  glass  tube ;  this  tube  has 
a  side  tubulure  at  the  base,  and  is  thus  by  means  of  a  short  india-rubber  tube  connected 
with  a  sindlar  but  uncalibrated  tube  resting  on  the  glass  plate.  A  known  quantity  of 
the  standard  colour  being  placed  in  that  tube  carried  by  the  ring  and  diluted  up  to  the 
top  mark  with  water,  if  this  tube  be  raised  in  its  sliding  collar  its  standard  solution  will 
flow  into  the  tube  resting  on  the  glass  plate.  The  movable  tube  is  so  calibrated  as  to 
show  how  much  liquid  is  present  in  the  tube  connected  with  it.  Hence,  if  a  Nessler-tube 
containing  liquid  of  an  unknown  depth  of  tint  be  placed  beside  the  tube  resting  on  the 
glass  plate,  and  the  tube  in  the  sliding  ring  be  raised  or  lowered  till  the  tints  agree  in 
the  two  tubes  that  rest  on  the  glass  plate,  a  simple  inspection  of  the  level  of  the 
liquid  left  in  the  calibrated  tube  will  give  the  quantity  of  standard  colour  the  unknown 
solution  is  equal  to.  The  distance  apart  of  the  grooves  in  the  horizontal  bar  is  the 
average  width  between  the  eyes,  so  that  as  the  mouths  of  the  tubes  lie  inclined  towards 
the  observer,  and  the  light  is  reflected  up  from  the  opal  glass  through  the  fuU  length  of 
the  tubes,  observations  are  easily  made.  As  shown  the  apparatus  will  take  three  tubes 
for  comparison  with    the  standard  colour,  but  it  may  readily  be  made   to  take  any 

*  Bj  kindness  of  the  Editor  of  the  MtglUh  Meohamio. 
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number.  By  putting  a  similar  pair  of  connected  tubes  on  the  other  pillar  an  unknown 
tint  might  be  placed  between  tivo  known  depths  of  tint.  A  small  slip  of  wood  is  iixed 
along  the  glass  plate  to  keep  the  tubes  in  an  inclined  position.  By  placing  blackened 
c^rds  in  front  and  behind  the  tubes  light  can  be  prevented  from  entering  the  tubes 
except  from  the  bottom.  The  apparatus  is  simple  and  readily  cleaned.  It  can  be  obtained 
from  Messrs.  Townson  and  Merser. 


EFFECTS  OF  FOOD  PRESERVATIVES  ON  THE  ACTION  OF  DIASTASE, 

■  By  Hbnby  Leffmann  and  William  Beam. 

{Head  at  Meeting,  May^  188B.) 
fitE  Qse  of  antiseptics  in  perishable  articles  of  food  has  become  quite  general  in  recent 
fears,  and  has  been,  to  a  certain  extent,  the  subject  of  legislation.  SaUcylic  acid  has 
beeui  probably,  the  most  used,  and  while  sanitary  authorities  of  diBferent  countries  have, 
as  a  rule,  opposed  its  use,  there  has  been  no  positive  evidence  of  its  injurious  action, 
BTen  when  continued  for  some  time,  Lehinann  published  in  Pettenkofer's  **  Archives 
of  Hygiene ''  several  instances  in  which  healthy  male  adults  had  taken  for  many  days 
Donsiderable  doses  of  this  acid  without  apparent  injury.  While  there  may  be  a  legiti- 
mate field  for  the  use  of  the  agents  in  articles  of  food  of  a  highly  perishable  character, 
and  especially  where  the  addition  is  made  known,  there  can  be  no  question  that  their 
lediscriminate  use  is  dangerous.  Independently  of  any  directly  injurious  action,  it  is 
important  to  inquire  how  far  they  may  interfere  with  the  nutritive  or  medicinal  value 
of  any  articles  with  which  they  may  be  associated.  The  matter  has  been  brought  pro- 
minently to  our  notice  in  consequence  of  some  analyses  made  by  us  for  the  State  Board 
fA  Health  of  Pennsylvania,  in  which  the  free  use  of  salicylic  acid  in  beers  and  malt 
istracts  was  detected.  Similar  results  in  regard  to  beers  were  found  by  other  State 
Boards  and  the  Department  of  Agriculture  of  the  United  States  Government*  It 
beoooies  important,  then,  to  inquire  how  far  the  presence  of  these  substances  may  in- 

Jipe  with  the  diastasic  action  ascribed  to  preparations  of  malt.  It  must  be  noted  that 
a  number  of  the  malt  extracts  now  on  the  market  the  addition  of  a  preservative 
rory  little  significance,  because,  as  prepared,  these  articles  are  merely  weak  beers, 
possess  no  diastadc  power.  Thus,  of  eleven  samples  tested,  includiog  all  the  extracts 
ly  known  in  this  market,  only  four  had  any  appreciable  effect,  and  but  one  of  these 
strikingly  efficient. 
We  have  undertaken  a  few  experiments  to  determine  what  retarding  effect  the 
ftOD  food  preservatives  may  possess.  The  method  of  operating  was  that  indicated 
)rs.  Duggan  and  Coale  in  papers  in  the  American  Chtmiad  Journal  and  elsewhere, 
on  the  estimation  of  the  sugar  formed  in  presence  of  a  large  excess  of  starch. 
E>w-root  starch  was  selected  for  reasons  given  by  these  observers.  To  avoid  error  due 
to  varying  action  of  the  dilute  solutions  of  malt  which  are  required  for  the  experiments, 
i  blank  experiment  was  made  in  each  set,  and  from  this  the  diastasic  value  of  the  pure 
Halt  extract  was  determined*  In  the  first  observations  maltine  was  employed,  it  having 
seen  sliown  by  our  previous  teats  to  be  by  far  the  most  active  of  the  commercial  extracts, 
!Hit  later  Schuchardt's  diastase  was  used.  The  Fehling's  solution  was  prepared  as  directed 
Allen,  and  the  determinations  were  made  volumetncaUy .    ^wa.^  q\^^  ^s?.\«^kssift^c^»^ 
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were  duplicated,  with  concordant  results.  In  addition,  a  number  of  tests  were  made  by  the 
method  given  by  Allen  for  valuing  malt-extracts.  The  results  obtained  were  similar  to 
those  given  below,  but,  not  being  capable  of  quantitative  comparison,  are  not  detailed  here. 

The  antiseptics  selected  were  salicylic  acid,  boric  acid,  sodium  acid  sulphite,  saccharin, 
b9ta-naphthol,  and  alcohol.  The  sample  of  beta-naphthol  was  of  the  form  now  sold  under 
the  name  hydronaphthol.  In  all  the  experiments  the  temperature,  time  of  action, 
strength  of  starch  solution  (30  grammes  to  litre)  were  the  same. 

In  the  following  table  the  effect  is  represented  produced  by  0*5  c.c.  of  maltine 
diluted  to  5  c.c,  and  added  to  100  c  c.  of  starch  solution.  The  figures  give  the  pIopo^ 
tion  of  antiseptic  used  to  the  whole  volume  of  solution,  and  the  amount  of  sugar  formed 
from  the  starch — that  contained  in  the  maltine  being  deducted :  — 


Antiseptic  used. 

Pfi^portion. 

FebliDg*a 

SolotioD  required. 

NODO 

245  c.c. 

Salicylic  acid 

1  to        500 

No 

sugar  formed. 

>»         »> 

1  „     1,000 

»> 

i>        » 

ft                91 

1  „  20,000 

245  C.C. 

Boric  acid 

1  „     1,000 

245  „ 

Sodium  acid  sulphite 

1  „     1,000 

245   „ 

Saccharin 

1  „     1,000 

18-5   „ 

yy 

1  „        500 

5-6  „ 

Beta-nsphthol 

1  „     1,000 

204   „ 

if        tf 

1  „        500 

174   „ 

Alcohol 

1  „          25 

245    „ 

In  the  above  experiments  the  antiseptics  were  added  to  the  starch  and  the  maltine 
allowed  to  act  at  once.  Iti  the  following,  very  small  quantities  of  salicylic  acid  and 
alcohol  were  first  mixed  with  maliine  and  allowed  to  stand  four  days  before  addition  to 
the  starch. 

Antiseptic  used.  Proportion.  Fehling's  Solution  required. 

None  245  c.c. 

Salicylic  acid  1  to  20/)00  174    „ 

Alcohol  1  „        500  221    „ 

Salicylic  acid  1  „  20,000  ( 

Alcohol  1  „        500) 

As  before,  the  proportion  of  antiseptic  is  given  to  the  whole  volume  of  solution,  after 
addition  of  the  stan^. 

Experiments  with  Diastase. 

Propc; 


174 


srtion  of  Dfaataae. 

Antiseptic. 

1  to     500 

None 

1  „      500 

Salicylic  arid 

1   „      500 

j»          >» 

1   „      500 

>>          >» 

1  „  1.000 

None 

1  „  1,000 

Sjdicylic  acid 

1  „  2,000 

None 

I   .,  2,000 

Salicylic  acid 

1  „  2,000 

»         » 

1  „  1,000 

Boric  acid 

1  „   1,000 

Sxlium  acid  sulphite 

1   „      500 

Saccharin 

1  „  1  000 

>> 

1  „  1,000 

Betanaphthol 

J  „  1,000 

Alcotiol 

Proportion  of 

Febling's  SolutiOT 

Antiseptic. 

required. 

300-5  CO. 

1  to  3,000 

286   „ 

1  „  1,500 

16   „ 

1  „  1,000 

No  sugar 

263  c.c. 

1  „-  1,000 

No  sugar 

238  cc. 

1  „  5,000 

82    ,. 

1  „  3,000 

No  Biigar 

1  „  1,000 

250  cr. 

1  „  1,000 

263    „ 

1  „  1,000 

86-3  „ 

1  „  1,000 

Noaagitr 

1  „  1,000 

238  cc. 

1  „       25 

260   „ 
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Saccharin  was  included  in  the  above  experiments  on  account  of  statementa  made 
recently  in  medical  journals  that  it  has  decidedly  antiseptic  powersi  and  that  it  may  be 
used  liberally  for  internal  administration.  Such  an  opinion  would  be  likely  soon  to  lead 
to  its  use  as  far  as  its  taste  would  permit. 

The  inferences  from  the  above  observations  are  that  salicylic  acid  is  especially  objec- 
tionable in  a  malt  extract,  and  that  saccharin  is  also  unsuitable.  Alcohol  in  the  extract 
is  also  objectionable.  Betanaphthol  has  some  retarding  action,  but  not  very  considerable* 
Boric  acid  and  sodium  acid  sulphite  seem  to  have  but  iitUe  retarding  efi*ect.  Their  efifeet, 
however,  by  long- continued  action  on  the  malt  ezttuct  before  adding  it  to  the  starch  has 
not  been  tested.  It  is  obvious  that  these  concluaions  apply  to  the  use  of  preservatives  in 
prepared  articles  of  food. 

With  a  view  of  adding  further  to  this  point,  a  sample  of  Fairchild's  pancreatic 
QKtract  was  examined  as  to  its  action  on  starch,  with  and  without  addition  of  salicylic 
^K.  0*3  grm.  pancreatic  extract  in  100  c.c.  starch  solution  formed  sugar  equal  to  161*3 
Khling's  solution ;  in  presence  of  one-thousandth  part  of  salicylic  acid,  no  sugar 
fonned. 


The  President  said  that  the  paper  just  read  was  a  very  important  one  in  many 
respects,  and  he  was  glad  to  think  that  members  of  the  Society  so  far  distant  as  Phila- 
phia  had  made  such  a  valuable  contribution  to  the  proceedings. 
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THE  DETECTION  OF  SACCHARINE  IN  BEER. 
By  a.  H.  Allew,  F.C.S.,  FJ,C* 

(Conummicated  to  Meeting,  May,  188SJ 
Irsc  5  of  the  Customs  and  Inland  Revenue  Act  has  special  reference  to  the  use  of 
aaocharine  as  a  sweetener  and  preservative  of  beer,  and,  in  the  discassion  of  the  Bill  in  Com- 
mittee, on  April  27th,  Sir  Lyon  Playfair,  who  was  supported  by  Sir  Henry  Roaooe,  con- 
tended that  it  was  a  mistake  to  prohibit  the  u^e  of  saccharine  instead  of  sugar,  as  such  a 
course  would  have  serious  deterrent  results  on  a  growing  industry.  He  stated  that 
forfugn  brewers  were  using  saccharine  largely,  and  that  it  could  be  manufactured  in  this 
country  at  a  cost  of  20^.  to  305.  per  pound.  Ha  concluded  by  asserting  that  the  presence 
t&  eacebarine  in  beer  was  very  difficult  to  detect,  and  that  there  was  another  substance 
l^^h,  if  employed  in  conjunction  with  saccharine,  would  absolutely  prevent  its  detection, 
Vn  therefore  the  result  would  be  that  if  ita  use  were  not  regulated  the  Excise  would  be 
defrauded.  In  consequence  of  the  last  statement  I  wrote  to  Sir  Lyon  Flayfair  asking 
what  was  the  substance  which  would  prevent  the  detection  of  saccharine  if  used  in  eon* 
junction  with  it,  and  learned  that  the  remark  had  applied  to  salicylic  acid.  Under  these 
circumstances  it  is  worth  whQe  to  review  shortly  the  analytical  characters  of  aaocharine, 
Falberg's  saccharine,  we  all  know,  is  a  coal-tar  product,  of  which  the  systematic 
name  is  ben7.oyl*sulphonic  imide.  It  is  the  anhydride  of  orthosulphamidobenxoic  acid,  and 
forma  a  series  of  salts  as  sweet  as,  if  not  sweeter  than,  itself.  The  sweet  taste  of  sacchanne 
i«  variously  stated  at  from  130  to  330  times  that  of  cane  sugar*     As  a.  t^^X^^xsc  ^  Vbj^ 
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some  saooharine  tabloids,  each  of  which  was  said  to  be  equivalent  in  sweetening  power  to 
a  lump  of  sugar,  were  found  to  have  an  average  weight  of  0*45  grain  each,  while  an 
average  lump  of  sugar  weighed  about  90  grains.  This  relationship  indicates  that  the 
saccharine  has  about  200  times  the  sweetening  power  of  sugar. 

When  heated,  saccharine  partially  sublimes,  giving  vapours  of  an  intensely  sweet 
taste.  If  heated  in  admixture  with  caustic  soda  to  250^  C.  it  forms  salicylic  add,  which 
can  be  detected  by  dissolving  the  residue  in  acidulated  water,  agitating  with  ether, 
evaporating  the  ethereal  solution  to  dryness,  and  adding  ferric  chloride,  when  the  chan^ 
teristic  violet  coloration  is  produced.  When  saccharine  is  ignited  in  admixture  with 
caustic  or  carbonated  alkali,  preferably  with  addition  of  a  little  oxidising  agent,  such  as 
nitre,  it  yields  a  residue  containing  sulphate,  which  of  course  can  be  detected  by  adding 
chloride  of  barium  to  the  acidulated  solution.  The  weight  of  sulphate  of  barium  pre- 
cipitated, if  multiplied  by  0*785,  gives  the  weight  of  saccharine  to  which  it  correspondi. 

An  aqueous  solution  of  saccharine  when  heated  with  potassium  f  erricyanide  becomes 
coloured  apple-green,  an  odour  of  hydrocyanic  acid  being  evolved. 

Saccharine  is  extracted  with  tolerable  facility  on  agitating  its  acidulated  aqueoos 
solution  with  ether. 

tJtilising  these  reactions  I  have  found  no  difficulty  in  detecting  less  than  |  grain  of 
saccharine  in  one  pint  of  beer.  The  beer  vras  concentrated  to  about  one-third,  and  at  onoe 
agitated  with  ether.  As  a  matter  of  fact,  I  added  a  little  phosphoric  acid,  but  this  pre- 
caution was  superfluous,  as  the  liquid  had  already  a  marked  acid  reaction.  Acidolation 
with  sulphuric  acid  is  not  desirable.  The  ethereal  solution  left  on  evaporation  a  residae 
which  was,  of  course,  intensely  bitter  and  was  not  adapted  for  the  recognition  of  saccha- 
rine by  any  test  other  than  the  production  of  sulphate  on  ignition  in  the  presence  of 
alkali.  By  this  method,  however,  distinct  evidence  of  the  presence  of  saccharine  was 
obtained,  whereas  a  blank  experiment  on  the  same  beer,  to  which  no  saccharine  had  been 
added,  failed  to  show  any  trace  of  sulphates  by  the  same  process. 

A  purer  residue  is  obtained  by  treating  the  beer  with  acetate  of  lead  and  filtering 
before  agitating  with  ether.  There  is  no  occasion  to  remove  the  excess  of  lead,  and  in 
fact  the  use  of  sulphuretted  hydrogen  would  be  very  undesirable. 

It  will  be  seen  that  the  detection,  and  even  the  determination  of  saccharine  in 
beer  presents  no  great  or  insurmountable  difficulty,  even  in  the  presence  of  salicylic  add. 
I  do  not  know  of  any  organic  substance  containing  sulphur,  which  would  be  likely  to 
be  used  in  or  be  present  in  beer,  which  would  be  extracted  by  ether  from  its  addolated 
solutions,  and  hence  be  likely  to  interfere  with  the  above  method  of  detecting  saccharine. 
The  Inland  Eevenue  chemists  have  expressed  the  opinion  that  they  would  be  able  to 
recognise  saccharine  in  beer  by  its  taste.  This  might  be  so  in  the  absence  of  bop- 
substitutes,  but  the  presence  of  quassia  would  produce  an  ethereal  extract  of  so  intensely 
bitter  a  taste  as  wholly  to  mask  the  sweetness  due  to  saccharine.  At  any  rate,  if 
the  Inland  Kevenue  chemists  have  devised  any  process  by  which  the  saccharine  can  be 
isolated  from  beer  in  all  cases  in  such  a  state  of  purity  as  to  be  recognisable  by  the 
taste  it  is  to  be  hoped  that  they  will  depsirt  from  their  usual  practice  and  communicate 
their  knowledge  to  their  brother  chemists. 
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DussioN  OK  Mb.  RiMKiKOTOw's  Pbppbr  Aditltebation  ani>  Pepfbe  Analysis  Pafeb. 

(This  pajMr  appeared f  with  illustrations^  in  our  May  tssxte,) 
Dr.  ViETH  asked  the  author  of  the  paper  whether  he  was  only  able  to  ascertain 
presence  of  the  adulterant,  or  to  make  a  quantitative  fitatement ;  he  (the  speaker) 
mght  this  was  very  desirable ;  in  fact,  analysts  were  obliged  to  state  the  quantities  in 
ft  certificates. 

[  Br,  DoPHE  said  that  the  Act  did  not  really  require  in  all  cases  the  amount  of 
pteratioQ  to  be  stated  ;  that  was  in  a  great  measure  for  the  magistrates,  who  wanted 
Biave  some  idea  so  as  to  apportion  the  fine  in  accordance  with  the  extent  of  the 
Hteration.  The  Act  really  requires  us  only  to  state  whether  or  no  the  article  is  of 
[nature,  substance,  and  quality  demanded,  but  magistrates  nearly  always  required 
Bitities  to  be  stated. 

I  The  same  principle  obtained  as  regarded  poison ;  it  did  not  matter  whether  one 
pd  one  hundredth  of  a  grain  or  a  pound  ;  the  question  was  the  presence  or  absence  of  the 
mu*  At  the  same  time  the  question  was  of  considerable  interest,  and  he  would  like 
Enow  how  Mr,  Rimmington  would  word  his  certificate  in  the  case  of  pepper* 
I  Mr.  Heiiner  said  that,  apart  from  the  detection  of  long  pepper,  the  most  important 
■tion  was,  whether  it  should  be  held  to  be  adulterated,  if  sold  as  pepper,  without 
I  notice  to  the  purchaser,  lie  thought  that  legitimate  trade  would  be  most  seriously 
pfered  with  if  it  were  so  held.  Unless  a  purchaser  asked  for  round  pepper,  he  saw 
ktason  why  he  should  not  be  supplied  with  long  pepper,  both  being  pepper,  precisely 
I  vendor  might  supply  any  kind  of  jam  to  the  purchaser  asking  for  jam  only,  not 
licularly  stating  the  kind  required.  The  same  remark  applied  to  very  uiany  articles 
ponsumption :  the  purchaser  should  particularly  state  his  requirements.  It  is  no 
Iteration  to  sell  white  mustard  or  black  mustard,  although  both  diiered  essentially, 
nded  always  that  mustard  only,  not  any  specified  kind,  is  asked  for. 
I  It  seemed  to  him  very  unwise  to  interfere  with  legitimate  trade ;  the  aim  of 
mts  should  be  to  educate  the  public  ;  the  trade  would  then  in  time  be  obliged  to  adopt 
I  practice  which  he  thought  was  an  ultimate  necessity,  namely,  that  each  article 
bd  be  labelled  with  its  composition.  Certain  firms  in  the  coffee  trade  had  already 
Ifced  it,  stating  distinctly:  ''This  article  contains  so  much  coffee,  and  so  much 
fcry."  The  same  principle  should  be  extended  to  other  articles,  and  not  any  diMcul-  i 
Kaid  in  the  way  of  sale.  ^M 

I  Mr,  Dyeb  said  that  the  questions  of  chicory  and  coffee,  and  pepper  were  quite 
pent.  The  chicory  mixture  was  made  by  the  grocer.  The  pepper  mixture  of  pepper 
pong  pepper  was  made  by  the  wholesale  man.  The  honest  wholesale  houses  were 
Illy  aggrieved  at  the  dishonest  houses  doing  this,  and  so  underselling  them  by  a 
p  sum  per  lb.,  and  the  honest  houses  quite  opposed  the  idea  that  long  pepper 
I  legitimately  called  pepper  at  all.  There  had  been  prosecutions  for  selling  long 
|er,  and  convictions  were  obtaiuedt  and  a  large  firm  had  told  him  that  the  price  of 
lpep|:>er  had  since  in  consequence  dropped  enormously,  showiog  that  there  was  no 
■mate  demand  for  it*  It  seemed  to  him  that  it  was  like  the  case  of  the  deliberate 
Iporation  of  a  smaU  quantity  of  water  in  lard.     No  one  contended  th«.ti  4^\isi '^>ai:t* 
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chaser  was  much  prejudiced  by  that|  but  it  made  a  differenoe  in  the  wholesale  prio»  of 
the  l&rd,  and  enabled  one  man  to  undersell  another. 

Dr.   DuPBE  was  rather  reluctant  to  differ  from  Mr,  Hehner,  but  he  should  like 
protest  against  his  remarks  as  to  custom  of  the  trade.     There  was  no  abomination 
could  not  be  covered  by  what  was  called  the  custom   of  the  trade,  and  therefore  u 
analyst  ha^  no  buaineas  to  be  governed  by  it  so  long  as  he  believes  that  the  eample  li 
not  of  the  nature,  substance,  and  quality  demanded. 

That,  of  course,  is  different  to  the  question  as  to  whether  long  pepper  i*  in 
adulteration — long  pepper  would  not  be  sold  as  pepper  by  itself,  and  therefore,  if  tb«jr 
got  it  mixed  with  the  genuine  article  he  was  inclined  to  look  upon  it  as  an  adultertiioo. 

With  regard  to  another  remark  made  as  to  the  public  requiring  these  mixtures— 
the  poor  public  are  made  to  swallow  many  things  on  the  plea  that  they  like  it — thej 
don't  Eke  to  have  pure  coffee,  pure  violet  powder^  for  instance*  He  maintained 
that  a  public  analyst  had  no  right  to  take  the  taste  of  the  public  into  eonsideratitm 
when  he  has  to  decide  the  question  of  adulteration.  If  the  public  require  an  adulterated 
article,  let  it  be  sold  as  ad ulte rated ,  but  the  public  analyst  had  nothing  to  do  with  thit 

Mr.  Cassal  agreed  very  strongly  with  Dr»  Dupre.  The  question  of  public  taste  wm 
one  that  ought  not  to  govern  them  at  alL  It  was  part  of  their  business  to  teach  tlie 
public  what  was  good  for  iheiii,  and  they  did  so  by  certlBcates  and  prosecutions  as  fir 
as  they  could.  He  thought  there  could  be  no  question  that  long  pepper  was  an  adultflr- 
atioQ  ;  it  contained,  according  to  most  analyses,  about  2  per  cent,  of  piperin,  which  ms 
a  valuable  constituent  of  pepper,  which  contained  at  least  5  to  C  per  cent.,  and  an 
admixture  of  long  pepper  must  be  regarded  by  all  sensible  public  analysts  as  an  aduJ< 
teration*  The  que^ton  as  to  deciding  the  quantity  of  an  adulterant  for  insertion  b  a 
certificate  was  a  most  important  one,  although  technically  the  schedule  to  the  Act  did, 
not  require  that  the  quantities  should  be  stated  absolutely. 

In  view  of  the  present  state  of  the  public  knowledge  and  the  gross  ignorani 
those  who  administered  the  kw,  it  wa?  most  desirable  that  they  should  be  guided,  as  f&r 
as  possible,  by  the  public  analyst's  certificates,  and,  although  it  was  not  very  scientific, b; 
was  in  favour  of  u>»ing  the  term  "  at  (east  "  so  much,  in  regard  to  adulteituitB  detected. 
He  thought  it  was  desimble  in  the  ca&e  of  adulteiation  of  pepper  with  long  pepper  td 
state  a  minimum  percentage  of  adulteration  on  the  results  of  both  microscopic  a&d 
chemical  examination.  The  difficulty  was  very  great,  it  beiog  impoaaible  to  tell  tbe 
exact  percentage  of  adulteration,  either  with  rice  or  long  pepper. 

Mr.  RiMMiNQTON  quite  agreed  with  Mr.  Hehner  about  being  over  virtuous,  respect* 
ing  certain  articles,  such  as  coflee.  He  ventured  to  say  that  00  out  of  100  people  who 
asked  for  coffee  and  had  genuine  coffee  supplied  them,  would  take  it  back  or  at  any  n>^ 
not  go  to  the  shop  again*  Of  course  there  were  people  who  would  have  genuine  col&Of 
but  that  was  quite  different  from  the  general  run  of  society. 

Then  again  with  regard  to  mustard  ;  no  doubt  a  better  mixture  could  be  made  witH 
flour  and  black  mustard,  than  with  white  mustard  only.  There  is,  howeveri  a  limit  to 
all  things,  and  if  cayenne  pepper  be  used  that  would  constitute  an  adulteration. 

Another  article  was  ground  ginger,  which  is  mixed  with  exhausted  ginger,  and  It  tf 
no^  passible  for  any  one  to  tell  what  amount  of  exhausted  ginger  has  been  introduced. 


cetofl 

thaill 

i 


THE  ANALYST. 


109 


I 


la  refers  more  particularly  to  the  ootamoner  kinds  of  groimd  ginger  and  not  to  the 
better  qualitiee. 

In  answer  to  some  observations  as  to  the  estimation  of  the  amount  of  adulteration 
pepper,  Mr.  Bimmington  said  that  all  one  could  do  was  to  make  as  good  a  guess  as 
eouKL     In  a  certificate  he  would  say  "  I  am  of  an  opinion  it  contains  about  ao  much 
eo  and  so/* 

Another  question  arose  whether  this  adulteration  of  pepper  was  to  be  regarded  as 
ofTence  against  the  public.     Of  course,  cammercially  it  is  a  fraud,  but  in  an  ounce  of 
sold  to  anyone  the  amount  of  injury  is  very  small.     The  article  sold  answers  ifca 
the  trade  itself  is  the  chief  sulferer  from  illegitimate  competition. 
Mr.  Stokes  remarked  that  it  was  useless  to  grind  up  pepper  mixtures  very  fine  in 
to  use  high  microscopical  powers  so  as  to  distinguish  between  ordinary  pepper,  long 
',  and  rice,  because  by  so  doing  the  ultimate  starch  granules  alone  can  be  compared  i 
m  a  mixture  containing  all  three  of  these  the  ultimate  starch  granules  of  the  long 
ipper  vary  from  the  size  of  those  of  the  ordinary  pepper  to  those  of  rice.     Mr.  Stokes 
id  that  he  had  noticed  no  starch  granules  that  either  in  shape  or  size  were  peculiar  to 
long  pepper. 

A  method  that  at  once  sliows  any  admixture  of  long  peppar  or  rico  is  to  take  the 
pepper  as  ground  up  for  sale,  plaice  a  small  portion  of  it  in  a  drop  of  glycerine  on  a  sUp 
of  glass  and  under  a  cover-glass.  Place  this  beneath  the  microscope,  having  a  one* inch 
wer,  and  provided  with  a  polariscope  bo  arranged  that  the  Nicol  prisms  are  cro«sed^ 
inng  a  dark  field.  Now,  if  the  slide  contain  only  white  or  black  pepper  the  Jieli  will 
fmain  dark  ;  if  there  be  any  rice  or  long  pepper  these  will  alone  be  visible,  giving  a 
t  of  ghostly  white  image.  Nothing  else  gives  the  same  or  a  similar  appearance.  The 
ber  of  &ueh  particles  may  be  counted  and  their  proportion  so  estimated.  There  is  a 
rence  in  the  image  given  by  rici>  and  that  given  by  long  pepper^  but  it  requires  a 
itised  eye  to  distinguish.  If,  however,  another  portion  be  taken  and  be  viewed  dry,  a>^  an 
|ue  object,  under  the  one-inch  power,  should  there  be  any  rice  present  the  larger 
icles  of  this  will  show  as  structureless,  opalescent  particles,  looking  very  like  pieces  fl 
broken  parafEn-wax. 

If  ground  up  till  only  the  ultimate  starch  granules  are  visible  none  of  these  eiftcts 
>  be  seen. 
For  the  detection  of  rice  and  long  pepper  a  higher  power  than  the  one-inch  is 
^ither  necessary  nor  advisable* 

As  to  whether  long  pepper  could  be  called  an  adulteration,  Mr,  Stokes  very  much 

(ubted,  for  Mr,  Kimmington,  in  his  paper,  stated  that  there  were  eight  different  kinds, 

Dg  as  pepper  was  not  produced  by  one  plant  only,  and  that  the  berry  contained  the 

li  constituents  of  pepper,  that  is,  the  peculiar  resin  and  piperin,  it  seemed  impossible 

f  eay  that  such  a  berry  was  not  "  pepper." 

BiouARDSON  (who  had  read  the  paper  for  the  author)  said  that  he  submitt^ 
that  Mr.  Stokes's  process  for  the  detection  of  starches  was  not  scientific  ;  it  depended  an 
certain  i*efractions  of  light,  and  he  contended  that  it  M^as  impossible  to  come  to  any 
jdeADite  coDcUwion  respecting  such  minute  bodies  as  starch  granules  in  pepper,  and  in  a 
of  cases  no  one  would  like  to  certify  that  a  sample  was  adulterated  upon  such 
nee  only. 
le  must  say  that  in  regard  to  detecting  rice  with  the  ^obm!^c^\^^\>c^:^  >^ 
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ftbdolntely  impcmble.     He  submitted  thai  if  you  took  a  small  quantity  of  pepper, 
eacamined  it  in  the  ordinary  way,  under  the  microeeope  you  would  discover  very  litl 
indeed,  but  if  washed  in  the  manner  that  haa  been  deBcribed,  there  would  be  obi 
three  strata  in  the  deposit,  each  of  which  could  be  separately  examined.     All  they  could 
do  by  Mr.  Stokes's  method  was  to  judge  by  certain  refractions  of  light  and  that  was  ill 
He  hoped,  however,  they  would  all  try  it. 

Mr,  Rimmington's  object  in  bring^ing  the  matter  before  the  Society  was  to  ask 
members  if  the  cells  described  and  exhibited  were  not  those  of  long  pepper.     If  so,  wl 
ware  they  ?     With  regard  to  the  diBerence   between  white  pepper  and  long  pepper,  i&y 
one  taking   pepper  as  a  condiment  would  perceive  the  remarkable  difference  at  oncd) 
and  no  one  would  like  to  use  the  latter  with  meat*     In  answer  to  Br*  Yieth 

Mr.  RiMMtNCJTON  said  be  was  rather  of  opinion  it  was  not  poasible  to  say  what  tk 
proportion  of  adulteration  might  be  ;  it  was  enough  to  say  that  it  was  adulterated ;  of 
course  in  the  eye  of  the  law  it  is  a  matter  of  indifference  whether  the  quantity  wu 
5,  10,  or  15  per  cent.,  if  you  can  say  with  certainty  that  it  is  sophistioated.  He  did  not 
think  it  possible  to  say  to  what  extent  a  sample  might  be  adulterated.  You  might  thmk 
you  could  estimate  the  starch,  but  could  you  be  certain  that  all  pepper  contains  the  same 
amount  of  starch — might  as  well  say  that  all  grapes  were  equally  sweet,  or  all  appl«6 
equally  sour.  Then,  again,  with  regard  to  pii:>erin,  there  were  similar  wide  variatiODi 
in  the  proportion  in  pure  pepper.  Therefore,  as  far  as  chemical  analysis  wus  oonoemed 
it  was  impossible  to  oome  to  any  more  definite  conclusion  than  by  the  microeeope,  althcmgh 
certain  matters  may  be  determined  by  analysis.  He  had  shown  that  if  the  sample  vmt 
shaken  up  with  alcohol  and  water,  as  described,  the  adulterant  would  settle  in  a  distinct 
layer,  and  an  approximate  judgment  may  be  formed.  The  amount  of  adulteration  thftt 
had  hitherto  existed  was  not  large,  but  for  the  last  twelve  months  he  had  scarcely  met 
with  a  sample  of  pepper  that  had  not  more  or  loss  of  what  he  believed  to  be  long  pepptr. 
Mr,  HmiNBtt  said  that  his  expression  of  opinion  was  a  very  different  one  from  th«t 
attributed  to  him  by  Mr.  Rimmington  ;  he  objffcted  most  strongly  to  the  sale  of  chicoiy 

^^^  ooil'ee  ;  every  article  should  be  sold  on  its  own  merits,  and  not  under  false  colours. 

^m         Dn  YiJSTH,  in  conclusion,  said  the  heai*ty  thanks  of  the  meeting  were   due  to  Hr. 

^■Slimmiogton  for  his  very  interesting  paper. 

^B  [Conclusion  of  the  Socieh/B  Proceedings.) 
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DETERMINING  THE  FIXED  ACID8  IN  BUTTERB  AND  MARUAIU.\t:ii, 
By  Tiios,  P.  Bll-nt,  M.A.,  F.C.S,,  FJ.C. 
It  is  obviously  an  advantage  in  examining  "  margarines  ■*  to  determine  the  insolubla  aodfl; 
this  is  especially  the  case  with  mixtures  containing  a  proportion  of  genuine  butter;  | 
for,  corroborative  proof  is  here  of  the  greatest  importance. 

I  am  in  the  habit  of  utilising  the  residue  from  Reichert's  process  for  this  purpo0^  I 
and  have  found  the  method  work  so  well  and  accurately  that  I  venture  to  bring  tb  I 
details  before  the  readers  of  the  Analyst.  I  use  a  very  slight  ezcees  of  sulphuric  itfid  I 
in  destroying  the  soap  previously  to  distilling^  to  obviate  charring  when  the  fluid  in  ib^l 
flask  becomes  concentrated,  and  I  add  two  or  three  pieces  of  pumice^  according  to  the 
usual  practice,  to  prevent  bumping.  When  the  distillation  is  complete  I  filter  llie 
distillate  (which  is  nearly  clear  with  pure  butter,  but  full  of  white  crystals  where  **BWtf- 1 
gBTine  '* Is  under  examination)  and  reserve  the  filter;  the  flask  (about  300  &e.  capadij)! 
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nearly  filled  with  distilled  water,  boiled »  and  cooled ;  this  is  repeated,  and  the 
poured  from  the  cake  of  fat :  the  flask  is  now  reversed  on  a  ring  of  the  retort- 
i,  over  the  reserved  filter,  and  allowed  to  drain.  The  flask  and  its  contents  are 
heated  in  the  water  oven,  the  clear,  fatty  adds  poured  from  the  pumice  into  a  flat 
\  of  the  usual  form^  the  pumice  and  flask  washed  two  or  three  times  with  a  warm 
of  equal  parte  of  ether  and  alcohol,  which  is  passed  through  the  filter  into  the 
itt  oontaining  the  fat.  The  solvent  is  then  evaporated  ofl*,  and  the  acids  dried  and 
■^led  as  usual. 

H  There  is  little  new  in  the  above,  but  it  is  a  decided  raving  of  labour  over  a  second 
Hnification,  and  the  results  are  exact ;  a  genuine  butter  gave  a  distillate  requiring 
t*6  c.c,  of  decinormal  soda  for  saturation,  and  fijced  acids  87*0  per  cent*  One  obvious 
[vantage  of  the  niodification  is  the  removal  of  the  greater  part  of  the  volatile  acids  by 
Eition»  and  the  comparatively  slight  washing  of  the  fized  acids  required. 


VOLUMETRIC  ESTIMATION  OF  ZINC* 
R.  Benbdikt  and  M,  Cantor. 
lET  to    Classen's   statement   that   zinc    oxide  cannot  be  properly  titrated  with 
acid  and  alkali,  we  have  found  that  the  oxide  and  the  carbonate  can  be  accu- 
titrated  with   methyl-orange  as  indicator,  and  soluble  zinc  salts  by  means  of 
bol-phthalein.     For  our  experiments  we  used  the  materials  which  we  happened  to 
I  in  stock,  vi/*  : — 

1.  Hydrochloric  acid :  1  c.c.  =  -0333  Ka^COj,  «  ^02544  ZnO. 
I  2.  Sodio  hydrate  ;  checked  with  the  said  acid,  with  the  following  results  : — 
XTsing  methyl-oraijge  :   1  o,c.  acid  =  1*432  ec.  soda. 
Using  phenol-phthalein  :   1  c»c*  acid  ==  1*4€2  c.c.  soda. 

3.  The  double  salt  of  zinc  and  potassic  sulphates  :  K^SO,  ZnSOj  CIl^O,  which  we 
5ed  by  recrystallisatioo,  and  then  analysed  by  the  usual  methods  to  ascertain  its 
liity.  The  zinc  oxide  got  by  this  analysis,  ^lO  grm.,  was  dissolved  in  20  c.c.  of 
Kftcid,  and  after  adding  methyl-orange  titrated  back  with  17*2  c.c«  soda,  which 
B  '2086  grm.  ZnO  or  18-17  per  cent,  instead  of  18*27  (in  the  double  salt). 
V  We  have  made  a  series  of  experiments  in  this  way.  A  weighed  quantity  of  the 
Hie  salt  was  dissolved  in  a  porcelain  dish  in  boiling  water^  and  after  adding  a  few 
spe  of  phenol-phthalein,  sodic  carbonate  was  added  until  the  liquid  turned  reddiah. 
precipitated  zinc  carbonate  was  then  collected  on  a  filter,  washed  with  boiling 
then  redissolved  and  titrated  as  before. 


Kbt  of  donbk  salt 


12*042  grm?. 
lS-347     ,, 


Hydrochloric  acid. 
1  CO.  s  02544  ZaO. 


14-55 
2310 


Zinc  Oxid<?. 
Per  Gent  found,        ]    Per  cent,  ciilctilatod. 


1812 
1810 


18  27 
1827 


Z€it4chr.f.  an^rw,  Ckemic^  No.  S. 


112 


THE  ANALYST. 


The  volumetric  estimation  of  zinc  in  combination  with  the  stronger  adds  is  easily 
performed  in  the  following  manner : — 

The  strongly  dilated  solution  (about  '1  ZnO  in  50  c.c.  water)  is  mixed  with  phemd- 
phthalein,  and  titrated  with  standard  soda,  until  the  liquid  turns  intensely  red.  A  few 
more  c.c.  of  soda  are  now  added,  the  liquid  boiled  for  some  time,  and  then  titrated  htitk 
with  standard  hydrochloric  add.  The  following  experiments  show  the  accuracy  ci  the 
process : — 


Weight  of  double  salt. 


30053 
3-3830 


Soda  solation. 
1  c.c.  =  -0174  ZnO. 


36-2 
80-3 


Hydrochloric  acid. 
1  c.c=l'462c.c.6oda. 


307 
30-40 


Zinc  oxide. 
Per  cent,  foand.     Percent. 


18-36 
18-47 


18-27 
18-27 


In  applying  the  process  to  zinc  ores,  the  zinc  must  be,  as  usual,  freed  from  other 
metals,  and  precipitated  as  carbonate,  which  is  then  dissolved  in  standard  acid,  etc.  The 
volumetric  process  gives  results  far  more  accurate  than  the  gravimetric  one,  as  there 
are  less  sources  of  error.  It  is  well  known  how  difficult  it  is  to  get  rid  of  the  laet 
traces  of  alkaline  salts,  the  burning  of  the  filter  with  ammonic  nitrate  is  troubleeomei 
and  the  zinc  oxide  is  often  contaminated  with  silica. 

In  analysing  zinc  salts  with  methyl-orange  as  indicator,  both  the  free  acid  and  oxide 
may  be  readily  estimated,  and  the*  total  amount  of  zinc  oxide  may  then  be  rapidly 
estimated  by  the  use  of  phenol-phthalein.  We  now  give  an  example.  Analysis  of  com- 
mercial zinc  chloride.  1*463  grms.  of  the  salt  was  treated  with  hot  water,  which  left  a 
small  quantity  of  insoluble  residue.  After  adding  methyl-orange,  it  took  1*3  cc.  of  our 
hydrochloric  add,  which  equals  2*26  per  cent,  of  free  zinc  oxide.  The  liquid,  which  was 
now  quite  clear  was,  after  addition  of  phenol-phthalein,  mixed  with  50  cc.  of  the  soda,  then 
boiled  and  titrated  back  with  1*2  c.c.  of  acid,  which  makes  the  total  zinc  46*04  per  cent. 
For  further  control  we  added  hydrochloric  acid  until  the  precipitate  was  quite  dissolved, 
heated  to  boiling  in  a  basin,  and  added  sodic  carbonate  until  the  liquid  turned  red.  The 
precipitated  zinc  carbonate,  after  being  thoroughly  washed,  took  32*95  c.c.  acid  «  45-97  per 
cent.  zinc.  To  make  still  more  sure,  the  chlorine  was  also  estimated.  Found  48-37  per 
cent.  Calculated  from  the  combined  zinc,  48-28  per  cent.  Our  process  is  more 
particularly  valuable  for  the  estimation  of  the  free  zinc  oxide  in  commercial  samples  of 
zinc  chloride,  its  gravimetric  estimation  being  of  course  much  more  troublesome  and 
liable  to  inaccuracy. 


ON    CERTAIN    SOURCES    OF    LOSS    IN    THE    DETERMINATION  OF 

NITROGEN  BY  SODA-LIME. 

*  By  W.  O.  Atwater  and  E.  M.  Ball. 

The  object  of  the  following  experiments  was  to  test  the  effect  of  open  space  between 

the  soda-lime  and  the  upper  wall  of  the  tube  (channel,  as  often  recommended),  and  of 

lengthened   time   of  sojourn  of   gases  in  the  combustion  tube,  upon   the  amount  of 

*  Ammoon  Chemical  Jov/rnal, 


^e 


nitrogen  obtained  in  the  form  of  ammonia  in  the  determination  by  the  soda-lime 
method.  The  determinations  were  conducted  by  the  method  described  in  a  previous 
article  as  usual  in  this  laboratory,  except  that: — 

1st.  In  some  cases  the  tube  was  packed  so  full  with  soda-lime  as  to  leave  no  con- 
nderable  channel,  in  accordance  with  our  usual  practice,  while  in  others  loss  soda-lime 
was  used,  enough  to  fill  perhaps  from  four-fifths  to  two-thirds  of  the  whole  interior  of 
tube.     The  channel  left  was  thus  quite  large. 

2nd.  The  anterior  layer  consisted  in  some  cases  of  finely  powdered  soda-lLme  like  that 
with  which  the  nitrogenous  substance  is  mixed  for  combustion,  instead  of  the  coarse  particles 
with  which  (to  secure  more  contact  between  the  passing  gases  and  the  soda-lime,  and 
hence  more  complete  ammonification)  we  commonly  fill  the  anterior  part  of  the  tube, 

3rd.  In  some  cases  the  combustion  tube  and  the  anterior  layer  of  soda-lime  were 
[e  longer  than  usual. 

4th.  The  combustion  in  some  cases  oocupied  the  ueual  time,  about  three  quarters 
an  hour ;  in  others  it  was  prolonged  to  two  and  a  half  hours,  as  is  done  by  some  c^emistf. 

It  seemed  desirable  that  the  trials  be  made  with  a  substance  which  had  been  found 
other  observers  frequently  to  fail  to  yield  all  its  nitrogen  in  the  form  of  ammonia. 
For  this  casein  was  selected. 

To  test  the  accuracy  of  the  nitrogen  determinations  when  made  by  soda-lime  in 
the  ui»ual  way,  comparative  tests  were  made  with  Kjeldahl's  method  in  two  spceimens, 
In  the  determinations  with  soda-lime,  the  precautions  a^  to  compact  filling  of  tube. 
heating  of  anterior  layer  before  appljing  heat  to  mixture  of  soda-lime  and  nitrogenous 
juatenalf  moderate  heating  throughout,  and  moderate  time  of  combustion,  previously 
tioned  as  usual  in  this  laboratory,  were  observed.     The  results  of  these  comparative 

are  stated  in  Table  I. 


■|hnt 

r 


r       Table  T.-.\ 

^Urofjm  ohlainei/ratn  Casein  by  Soda-Ufm  arid  KjfJdahl  Mtthoda. 

^ 

Nitrogen  fonnd,  per  cent. 

■      CM«n. 

Soda-lime  3Ietbod. 

Kjelilaljl  iletbod. 

r 

SepAmte 
Determinations. 

Average. 

Separate 
Determinations. 

Average. 

^irst  ppecimea    . . 

12-20 
1240 
12-10 
12  05 
12  44 

12'43 

12-11 
12-44 

12*07 

1207 
12-44 

12'41 
12'43 

\ 

12*43 

The  determinations  in  the  **  first  Fpecimen  "  were  preliminary,  and  the  dupUcates 
Ih  aoda-lime  are  somewhat  wide  apart.     The  **  second  specimen  "  was  used  for  the 
iktions  of  Table  II.,  in  w^hich  those  of  series  A.  are  tW  %ax&s&  ?a  ^^«a'vii.*\.^J^^'' 
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Table  II.- 

—Nitrogen  Determinationi  in  Catein  by  Soda-Um»  under  DifftmU  CondifioM. 

Antedor  layer  of 

i 

Length 

Soda-lime. 

Packing  of 
Tube. 

Time  of 
combustion. 

Cdonr  of  aoid  after 
combustion. 

fl 

"S 

Tube. 

approximate. 

w 

Length. 

Kind. 

om. 

cm. 

perct. 

A 

38 

12 

Coarse. 

No  channel. 

45  minutes. 

Nearly  Coburless. 

12-44 

38 

12 

«i 

» 

91 

99 

12-43 

B 

38 

12 

Fine. 

Channel. 

99 

99 

12-25 

38 

12 

99 

M 

99 

SlighUj  coloured. 

11-85 

38 

12 

ft 

»* 

99 

Very  dark. 

11-66 

C 

38 

7-5 

» 

19 

n 

Amber  coloured. 

12-S8 

38 

7-5 

» 

99 

99 

Colourless. 

12-00 

38 

7-5 

>» 

99 

99 

Very  dark. 

10-51 

D 

38 

12 

Coarse. 

No  channel. 

2^  hoars. 

SUghtiy  coloured. 

12-27 

38 

12 

>f 

99 

99 

99 

12-05 

38 

12 

i> 

99 

99 

99 

12-05 

38 

12 

» 

>9 

99 

99 

11-96 

E 

38 

12 

Fine.  . 

Channel. 

99 

99 

12-44 

38 

12 

»» 

99 

99 

99 

12-25 

38 

12 

91 

99 

99 

1» 

12-20 

38 

12 

19 

99 

99 

99 

12-16 

38 

12 

»» 

99 

99 

99 

11-96 

38 

12 

>9 

99 

99 

99 

9-48 

F 

38 

12 

9> 

99 

99 

>9 

3-92 

O 

43 

17 

>9 

99 

99 

99 

3-14 

48 

22 

n 

99 

>» 

99 

2-55 

The  percentages  of  nitrogen,  calculated  on  water-free  casein,  as  before,  are  stated 
in  detail  in  Table  II.,  and  are  concisely  recapitulated  in  Table  III. 
Table  III. — RecapUvlaiion  of  RuuiU  of  Nitrogen  DeterminaUon*  by  Soda-litM  under 

DifferenJt  Conditions. 


i 

Soda-lime. 

Nitrogen  found. 

^U 

iiu 

Anterior  layer. 

Time  of 
combustion. 

i 

1 

, 

Average  1 

Nitrogen 

cent,  of 

Nitrog 

. 

Packing. 

a 

Minim 

< 

1 

Kind. 

Length. 

cm. 

per  cent. 

per  cent. 

percent. 

per  cent 

A 

Coaise. 

12 

No  channel. 

1  hour. 

12-44 

12-43 

12-43 

, , 

B 

Fine. 

12 

Channel. 

99 

12-25 

11-66 

11-92 

3-3 

C 

19 

n 

99 

99 

12-38 

10-51 

11-63 

6-4 

D 

Coarse. 

12 

No  channel. 

2i  hours. 

12-27 

11-96 

12-08 

2-8 

E 

Fine. 

12 

Channel. 

t9 

12-44 

9-48 

11-75 

6-5 

F 

99 

12 

99 

+ 
99  + 

one 

det'n. 

3-92 

68-5 

O 

99 

t 

99 

99 

3-14 

2-55 

2-85 

77-0 

At  very  high  heat. 


-f  17  and  22  cm. 


X  At  very  high  heat. 
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It  thus  appears  that  in  the  experiments  of  Tables  I.  and  II. : — 

When  the  determinations  were  made  with  the  precautions  named,  series  A,  the 

ilicate  results  agreed  as  closely  with  each  other  and   with  those  by  the  Kjeldahl 

hod  as  Goald  be  desired.     This,  taken  in  connection  with  the  facts  reported  in  other 

papers  of  this  series,  constltntes  strong  evidence  of  the  correctness  of  the  figures  for 

percentages  of  nitrogen. 

In  series  B  a  channel  was  left  over  the  soda-lime  in  the  tube,  the  other  conditions  were 
the  same  as  in  A«  The  percentages  of  nitrogen  fell  to  an  average  of  11*92.  Taking 
12*43,  the  average  of  the  results  obtained  in  the  series  A  and  by  the  Kjeldahl  method, 
as  actual  per  cent,  of  nitrogen,  this  makes  a  loss  of  0*4  per  cent,  of  the  weight  of  the 
water-free  casein,  or  3*1  per  cent*  of  the  total  nitrogen. 
^H  Series  C  was  a  duplicate  of  B,  except  that  the  anterior  layer  consisted  of  fine  parti- 
^Hi  of  soda-lime,  thus  oSering  slightly  less  surface  for  contact  of  volatOe  nitrogenous 
^Bodacta  with  the  latter.  The  percentages  of  nitrogen  were  slightly  less  than  in  B. 
The  average  was  0*8  short  of  12'43  per  cent.,  which  makes  a  loss  of  6*4  per  cent,  of  the 
total  nitrogen.  That  the  loss  in  this  series  avei^aged  so  much  more  than  in  the  previous 
one  may  be  largely  accidental.  The  loss  in  the  individual  determinations  ranges  from 
0*4  to  15'4  per  cent,  of  the  total  nitrogen.    Both  the  small  amounts  of  nitrogen  obtained 

Nid  the  wide  variations  in  the  results  bear  witness  to  the  error  introduced  by  leaving 
le  channel  in  the  tube.  It  seems  to  us  most  probable  that  this  loss  is  mainly  due  to 
eompleto  ammonification  of  nitrogenous  decomposition  products.  In  series  A,  in  which 
the  tube  was  closely  packed  with  soda^lime,  these  latter  were  brought  more  into  contact 
with  the  heated  soda-lime,  i.e.,  with  heated  water-vapour,  and  their  nitrogen  was  com- 
pletely changed  to  ammonia.  In  series  B  and  C,  in  which  there  was  considerable  open 
space  in  the  tube,  the  contact  with  soda-lime  would  be  less  intimate,  and  the  ammoniii- 
cation  might  on  that  account  be  less  complete.  At  the  same  time  it  is  possible  that  the 
slower  current  of  gas,  consequent  upon  the  larger  open  space,  might,  by  exposing  the 
ammonia  for  a  longer  time  to  the  heat,  lead  to  dissociation, 

{7*0  he  conlinued,) 


I 
I 
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MONTHLY  RECORD  OF  GENERAL  RESEARCHES  IN  ANALYTICAL 

CHEMISTRY. 
Aji  Improved  Burette.  L.  L.  dk  Kokinck.  Zeitichr  f.  ant^w  Chemk, — In  the 
nation  of  sugar,  volumetrically  wHth  Fehling's  solution,  or  in  the  volumetric  esU- 
tion  of  carbonates,  or,  in  fact,  in  any  analysis,  in  which  heat  is  employed,  with  a 
[kd&rd  solution  from  a  burette,  it  is  well  known  that  error  is  hkely  to  occur  from  the 
rising  of  the  steam,  which  warms  the  burette,  and  therefore  causes  expansion,  and  con- 
juently  inaccuracy.  The  author  has  devised  a  plan  by  which  this  error  is  removed, 
ordinary  burette  ia  taken,  and  is  attached  as  usual  to  a  stand,  which  must  be  made 
[  iron*  To  the  lower  part  of  the  burette  a  piece  of  india-rubber  tubing  is  attached, 
to  this  a  piece  of  glass  tubing,  which  projects  downwards  for  about  two  inches^  and 
18  bent  at  a  right  angle,  away  from  the  burette  and  towards  the  back  of  the  stand, 
for  about  five  or  six  inches,  and  the  end  of  this  tube  ia  iura©^  ^o^irnwft^^^^iJw^  ^^^t^s^^ 
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length  of  the  glass  tubtog  being  about  eight  inches.  Beneath  this,  fixed  to  the  irtm  rod 
of  the  stand,  is  an  ordiEiary  retort  ring^  with  a  screw  so  that  it  may  be  moved  up  tai 
down  as  required|  and  wliich  will  hold  the  dish  or  other  vessel  in  which  the  amdyBis  tt 
performed,  A  Bunsen  burner  is  all  that  is  now  necessary  for  the  heating  of  the  liquid^ 
from  which  the  steam  rises,  but,  as  will  be  easily  comprehended,  only  comes  in  cont^^it 
with  the  extreme  end  of  the  glass  tube  attached  to  the  burette,  and  therefore  no  error 
can  possibly  accrue  from  expansion  either  of  liquid  or  burette.  To  the  iron  rod  of  t]»| 
stand  is  attached  a  clamp,  the  end  of  which  grasps  the  india-rubber  tubing,  by  meam  of 
which  regulation  in  the  delivering  of  the  solution  is  ellected.  The  clamp  is  controtUl 
by  a  spnng  and  a  screw.  L«  ns  K« 

Estimation  of   Obg^ic  and  Ammoniacal   NitttooEN  RESPBcrrivELT  in  Mavg 
M.  Saugeron,— iirfl/*,  de  Pharm^^  3,  L — The  author  uses  Sohaufllsr's  apparatus  forthii 

purpose,  which  he  applies  as  follows : — As  this  appaistQ» 
was  not  figured  in  the  Analyst  at  the  time  of  it«  int» 
duction,  we  take  the  opportunity  of  the  present  abstnu^to 
describe  it,  although  it  is  probably  already  familiar  to  eeffiftl 
of  our  readers.     In  the  illustration  A  Is  a  burette  to  coa- 
tain  the  reagent  used,  which  is  a  solution  of  sodium  hypo- 1 
bromite,  prepared  by  dissolving  5  grammes  of  bromine  b  , 
50  grammes  of  solution  of  sodium  hydrate  (specific  gravity  J 
l\^:i)  and  adding  100  grammes  of  water.  i 

B  is  a  ilask  to  contain  the  substance  under  analjrns. 
The  cork  that  closes  the  flask  B  has  three  tubes,  a,  6,  c. 
The  tube  a  terminates  in  a  cock  r,  leading  to  the  external 
air.  The  tube  b  extends  from  the  burette  to  the  tlask,  and 
can  be  closed  by  a  pinchcock  p.  The  tube  c  puts  the  fli^ 
in  connection  with  another  burette  (7,  in  which  the  evolved 
gas  is  measured.  This  latter  has  &  reservoir  R  attachedt 
which  can  be  raised  or  lowered  at  pleasure,  just  as  id  th 
ordinary  nitrometer. 
The  reaction  involved  is  the  well-known  action  of  the  hypobromibe  in  causicg 
[ammoniacaJ  salts  to  give  up  all  their  nitrogen. 

Estlmatioji  of  the  Ammonia/cal  NUrogtm^ — 1  to  5  grammea  of  the  sample  (according  to 
richnes-s)  is  reduced  to  as  fine  a  powder  as  possible,  and  two  equal  parts  are  weighed  out, 
one  being  used  for  the  ammoniacal  and  the  other  for  the  organic  nitrogen.  Th»5 
burette  A  U  charged  with  the  reagent,  and  one  of  the  weighed  portions  is  introdticed 
into  the  flask  B.  The  tap  r  having  been  opened,  the  reservoir  R  is  raised  until  the 
level  of  the  water  in  the  measuring  tube  rises  to  0,  and  then  the  tap  is  closed.  Tho 
reservoir  having  been  taken  in  the  right  hand,  the  left  is  applied  to  the  pinch  cock  f^ 
80  »£  to  cause  the  reagent  to  fiow  into  the  tlask  in  small  quantities  at  a  time.  As  thi 
gas  is  evolved  the  reservoir  is  continually  lowered  to  avoid  putting  any  pressure  on  tbf 
gas  and  thus  reduce  the  chances  of  its  solubility  in  the  water  in  the  measuring  tube*  I* 
u  neceeaurj  to  aetata  the  fiask  to  aid  the  actioni  care  being  taken  to  hold  it  by  the  lipj 


to  avoid  warming  the  gas.     When  the  addition  of  a  further  quantity  of  the  reagent 
oauaee  no  more  evolution  of  gas,  the  operation  is  terminated  and  the  reservoir  is  hung 

Kn  the  catch.  At  the  termination  of  eay  five  minute*?,  when  the  gas  has  assumed  the 
>6rature  of  the  room,  the  level  is  adjusted  and  the  gas  La  measured,  and»  having 
been  correctsd  from  volume  to  standard  temperature  and  pressure,  it  is  calculated  from 
volQme  to  weight.  It  is  always  advisable  to  do  another  estimation  on  a  similar  amount  of 
Um  manure  after  drying,  bo  as  to  find  the  quantity  of  ammonia  dissipated  by  evaporation 
and  consequently  free. 

kEtilimaiion  of  th  Onjanic  Ammonui. — The  weighed  portion  of  the  sample  saved 
this  purpose  is  placed  in  a  balloon  ^ask  having  a  neck  at  least  four  inches  long  ;  15  c.c. 
of  fuming  sulphuric  acid  are  then  added,  and  the  flusk  having  been  placed  in  an  inclined 
position  to  avoid  spurting,  the  whole  is  gently  heated  until  it  ceases  to  froth.  The 
temperature  is  then  increased  until  the  acid  boHs,  and  it  is  maintained  at  the  boiling 
point  for  two  hours.  The  fiask  is  now  and  then  turned  upon  its  axis  to  bring  any 
carbonised  particles  that  may  spurt  up,  once  more  within  the  action  of  the  acid.  When 
all  solid  particles  have  disappeared  and  the  liquid  has  assumed  a  translucent  yellowish 
or  brownish  appearance,  2  or  3  decigrams,  of  powdered  potassium  permanganate  are  very 
cautiously  sprinkled  in,  and  the  whole  is  allowed  to  cooL  When  cold  the  contents  of 
the  balloon  are  rinsed  into  250  c.c,  of  distilled  water,  neutralised  with  soda  so  as  to  leave 
the  liquid  just  distinctly  alkaline,  and  finally  the  whole  is  diluted  up  to  500  c,c.  with 
water.  During  these  last  operations  the  whole  must  ba  kept  cold  and  in  a  closed  vessel 
to  avoid  the  loss  of  ammonia.  The  organic  nitrogen  having  been  thus  converted  into 
ammonium  sulphate,  o  to  10  c.c.  are  taken  and  treated  in  the  Schaufiier^s  apparatus 
with  the  hypobromite,  and  the  nitrogen  estimated.  The  calculations  are  evident,  and 
the  author  having  tested  the  results  against  those  obtained  by  combustion,  finds  them 
very  i«iti3 factory.     The  process  is  stated  to  be  very  airaple  in  practice  and  to  go  on  with 

very  little  attention.  ___^ .„___  ^^-  ^*  ^* 

1^  Estimation  of  Dissolved  Carbonic  Acid.  L.  Vigneuon.  Compt^^  Rtiidus^  Dacem* 
^m  1887. — On  adding  a  few  drops  of  a  pure  solution  of  phenolphtalein  to  lime  water, 
iFobtaln  a  coloured  liquid  that  rapidly  becomes  colourless  on  passing  carbonic  acid  or  on 
prwenting  it  in  the  shape  of  a  solution  by  the  help  of  carbonate  of  lime.  This  reaction 
10  employed  by  the  author  for  the  determination  of  the  carbonic  actd  existing  in  natural 
waters  other  than  that  present  as  normal  carbonates.  The  operation  consists  in  adding 
phenolphtalein  to  the  sample,  and  then  adding  standard  lime  water  until  a  rose  tint  ia 
obtained.  The  lime  water  is  standardised  with  decinormal  sulphuric  acid  and  cochineal. 
neceseary  to  do  two  experiments  on  equal  volumes  of  the  water  as  follows.  One 
of  the  water  is  boiled  to  expel  the  cii'bonic  acid,  and  of  this  50  c.c.  are  placed 
tube  of  3  centimetres  in  diameter  with  10  dropa  of  saturated  solution  of  phenol- 
lem  and  the  standard  lime  water  is  added  until  a  slight  tint  is  produced.  The 
mnt  reqiiired  is  noted  and  the  liquid  preserved  for  comparison  as  shown  below. 
This  done,  oO  c.c.  of  the  water  are  measured  out  and  mixed  with  10  c.c.  of  phenol* 
phtaleiti  as  before,  and  titrated  vvith  the  standard  lime  with  constant  shaking,  and 
raetiog  between  each  addition  of  the  reagent  until  the  last  addition  fails  to  cause  any 
in  colour.     At  the  finish  of  the  process^  it  m  necessary  tV^.^  \*V^  cs^.^^^  ^Sv^aaso!!^ 
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should  exactly  mflrtch  in  the  tube  reserved  from  the  former  experiment  for  the  pinpon 

of  this  comparison.  The  colours  being  thus  identical  we  may  properly  assume  that  both 
tubes  contain  an  equal  quantity  of  free  lime,  and  that  the  difference  between  tbd 
quantity  of  lime  used  in  the  two  experiments  will  be  equivalent  to  the  amount  of  tbt 
dissolved  carbonic  acid  present.  The  calculation  is  obvious.  The  presence  of  chloridei, 
nitrates  or  sulphates  of  calcium  and  magnesium  does  not  affect  the  process.  If  th« 
boiled  water  shows  alkalinity  on  the  addition  of  the  phenol phtalein  it  is  evident  that  the 
water  is  one  containing  alkaline  salts  or  magnesium  carbonate,  and  in  this  case  it  is 
necessary  to  add  to  the  sample  (before  titrating)  a  sufficient  quantity  of  pur©  sodiaia 
chloride,  to  transform  such  salts  into  chlorides.  In  waters  containing  much  carbonic 
acid  the  addition  of  the  lime  water  will  cause  a  very  marked  precipitate,  but  in  thii 
case  we  may  either  wait  till  it  has  settled  clear,  or  we  may  render  the  comparison  liquid 
equally  turbid  by  the  addition  of  a  pinch  of  pure  calcium  carbonate.  The  author  claims 
that  this  process  will  estimate  as  little  as  1  c.c.  of  carbonic  acid  in  a  Htre  of  water. 

W.  H.  D. 

SSPiLBATION  OP  GoLD,  PLATINUM,  TiK,  AiTTlMOXY,  AKD  AttSEKIO.       L.  CE  KoNlXCK  j 

A.  Lecrenieil  E^i\  Univ.,  Zciischr.  f.  angtw  Chemie^  No.  9. — The  quantitative 
ation  of  these  metals,  one  of  the  most  troublesome  in  mineral  analysis^  has  been  greatljl 
simplUied  by  the  authors.  The  mixed  precipitated  sulphides  ai'e  dried  and  placed  is 
porcelain  boat,  which  is  then  put  inside  a  combustion  tube*  The  end  of  this  tube  is  ben£ 
and  connected  with  a  Volhard  s  bulb  apparatus,  filled  with  dilate  hydrochloric  iiciU 
Hydrochloric  acid  gas  is  now  slowly  passed  through  the  tube^  which  is  gradually  heated  to] 
redness.  The  tin  and  antimony  volatilise  as  chlorides  and  are  dissolved  in  the  liquid  ial 
the  bulbs,  whilst  the  arsenic  will  be  found  in  the  fluid  as  insoluble  sulphide,  which  lOJifl 
be  at  once  filtered  ofl"  and  weighed,  (iold  and  platinum  are  left  in  the  boat,  and  ar«| 
eepamted  by  the  usual  process. 

The  authors  prefer  to  evolve  the  hydrochloric  acid  from   sulphuric  acid  and  lumps  J 
of  ammonic  chloride.  L.  de  K. 

Polarisation  Tubes.  M.  Muller.  Zdtachr.f.  angew  Chemtc,  Xo,  0, — Tubes  msM  ' 
of  metal  are  liable  to  sudden  variation  in  length,  which  may  cause  an  error  of  about  *l  ptr 
cent,  of  sugar,  tHaas  tubes  do  not  sufler  from  this  inconvenience,  but  as  the  author  foaod  to 
his  cost  they  often  crack  fi*om  apparently  no  cause.  Tubes  which  have  been  allored  to  j 
cool,  whil&t  ti^ansmitting  through  them  a  current  of  air  are  the  most  reliable,  but  itl 
there  is  after  all  no  dependence  to  be  placed  in  them,  the  author  has,  in  his  labomtocjij 
replaced  them  by  porcelain  ones,  which  give  every  satisfaction  and  besides  look  veryl 
handsome*  L.  dk  K, 

ToLUMBTHic  Estimation  of  Autimonio  Acid.    A.  Yollrs.     ZciUchr,/,  angrw  CkaruiA 
No,  9. — ^The  author,  a  short  time  ago,  published  a  convenient  process  for  the  estimationl 
of  antituonious  acid  by  means  of  alkaline  potassio  manganate  and  has  now  extended  iti 
to  antimonic  acids  or  antimoniates.     About  '5  grm.  of  the  compound  is   put  into  a  250 
c.c.  flask  and  dissolved  in  a  sufficiency  of  hydrochloric  acid.     A  strong  solution  of  aodi<  | 
sulphite  is  gradually  added  and  the  liquid  digested  for    some  time.      The  excess  rf 
sulphurous  acid  is  now  boiled  oil',  and,  after  cooling,  the  liquid  is   made  up  to  the  marfct 
when  &B  aliquot  part  is  taken,  and  titrated  with  the  manganate.     As  the  Hquid  contain* 
aow&  free  add,  care  must  be  taken  that  iVie  \&U^t  cou^a^^  «w^c^»^\iX  ^S^stSii.    L^  ne  £. 


I 


^ 


Test  for  *'  HiDaoNAPBTHOL/* — Mr*  BeaiUi  of  Philadelphia,  in  repeating  this  test 
Ajsalyst,  No.  1 43,  p,  52),  has  observed  the  peculiar  fact  that  when  the  test  is  performed 
1  8tratig  sunlight,  the  colour  JoeB  not  appear,  but  will  be  produced  by  placing  the  liquid 
1  the  dark.  The  coloured  liquid  will  be  again  bleached  in  the  light,  and  the  colour 
restored  in  the  dark ;  and  these  changes  may  bo  re|>eated  several  times. 

W.  H,  D. 

DrrK<rrioN  ov  Duikd  Bloodstains.     F.  dk la  Bellone.     ArcL  de  Pkarm.^ *'S,  \\b,— 

stainB  be  on  cluth,  the  latter  is  cut  up  into  very  narrow  sli|)3y  and  the   thread 

cig  been  torn  apart   by  meanis  of  a  needle,  they  are  placed  in   a  very  fine  glass  tub 

be  surface  of  a  solution  of  sodium  chloride  (I  grm,  per  litrw)*     At  the  end  of  seveml 

the  lirjuid   will   take  a  browniah-roHe  tint,  and   should  then    Ije  examined   by  the 

ope  for  the  hemoglobine  absorption  hands.     This  preliminai7  test  having  been 

nd  it  is  very  valuable),  the  presence  of  blood  di^scss  Ls  to  be  assured  as  foUowis ; 

^eolation  is  to  l>e  treated  with  a  drop  of  a  ooaoentrated  solution  of  chloral,  the  ro 

precipitate  thus   produced  is  allowed    to   settle  and   the  supernatant  liquid  m^ 

ved  with  a  pipette.     A  di-op  of  the  precipitate  is  placed  on  a  nucroHcopic  &lide  and 

ly  warmed  in  the  flame  of  a   spirit  lamp.      This  caused  it  to  form  a  coaguium,  from 

the  liquid  \a  i^moved  by  blotting- pa[ier.     The  coagulum  remaining  on  the  i^lide  iw 

I  stained  wikh  a  solution  of  fuschine,  and,  when  the  stain  has  fairly  taken,  the  excels 

fe  IB  washed  ott  with  water*     A  drop  of  acetic  acid  i»  now  placed  on  the  tulide  and  a 

ctg-glass  put  on.     The   preparation  becomes  transi>arent   and  the   fuischine  fixes 

OQ  the  blood  discs,  do  that  they  can  not  be  mistaken  when  viewed  under  the  micro  - 

If  the  stains  be  found  on  instruments,  on  wood,  or  on  atone,  the  staineil  portion 

be  scraped,  and  the  powder  is  to  be  placed  on  a  little  piece  of  cum  brie,  tied  up,  and 

on  the  solution  of  salt.      In  cases  wheie  we  have  to  deal  with  earth,  it  is  nece^ary 

It  it  under  a  dissecting  microscope  and  to  separate  the  fragments  that  appear  to  be 

These  are  then  placed  in  the  little  cambric  bag  and  treated  as  already  described. 

W.  H.  D. 

LA  W  NOTES.     10  O  UR  RE. i  DER8. 

y  ago  it  wot  decided,  to  tiUeimtinue  the  rcjHirting  of  tfrdlnary  jfolit*fi*fli}uri  irroretdhtff^  and 

I  iueh  ctue*  an  authiyritatirfhj  extahlhhrd  nom^  ptnnt  in  vnvntrtitm  ti'ith  the  n'orkhttf  t/fh^  AfU 

■iU'd.     A/fcr  a/nir  frhtf  n/ f/th  jtjf*ft'm,  ft  s.-,  '      /'  the  mcmhers  f»/ 

utt  mir  old  pfiWticG  .<hnnld  he^  to  t»»H4^  a  itrd  to^  amt^  fn< 

,     .  t^lded  to  re.vdfw  the  rcporfin^  of  /udirr  j>- /,:.      77w  //m*   rrilf 

wunt*  of  .  ifA^  ami  reports  tftll  onlif  he  ifurrttd  teh^n  dny  mfVfl,  k^nl^  or  ch^inwtil 

^whtre  tht  I  of  thfi  atmlifAt  u  ht  ant/  /mi/  atlarked.     Ant/  ifutmher  ar  ttthserilti^r 

Hfh  stuih  a  ca-nt  »*,  iktjrt/on^  inriliid  ta  funush  nn  mth  a  rapart  of  thts  itfoecalin^»^  untied  with 
\firf'  pub  ligation,  hut  ojt  a  ^HUtntUcti  of  c^'aHitndr, 

Alum  in  Bread — Important  Dkcision,— In  a   Divisional  Court  of  Quecrr**  Bench»  on  April 
fiih,  an  important  poiDt  was  decided  under  the  Food  aod  Dra^  Act.     A  baker  wn»  proseruted  by  the 
Authority  of  Nottingham,  for  NclUog  bread  adultenited  with  alara.     The  baker  pkwlefl  that  he 
Qot  put  alum  into  the  hroad,  and  if  it  were  there  it  miglit  have  be<^n  In  the  tlour  when  he  bought 
* ,  wa*i  not  in  the  (lour  to  his  knowledge.     The  Jti»tic6i«  dismissed  the  ca^e,  holding  that  he  iiv\»3 
e,aa  he  did  not  know  of  the  presence  of  the  alum* 

Lordships  now  reversed  tbe  judgment  of   the  Jostioes,  holding  that  knowledge   of  the 

Hqu  on  the  part  of  tbe  seller  is  not  necessary. 

Constituents  or  *'Nkw  Milk/'— At  the   Bolton  Borough  Police  Ooorl,  on  the  2nd  nit., 

1  ;^>,  Blaokhurn  Koad^  was  summoned  at  the  instance  of  Inspector  Magiiire,  for  having 

111  .1  e  of  the  poichaeer,  qnantideA  of  milk  which  were  not  of  the  nature,  sobstance, 

Stj  oX  tlie  article  demanded  on  the  2Sth  March. 
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The  Town  Clerk  (Mr.  R.  G.  Hinnell)  prosecuted,  and  Mr.  Fip'      ^  appear'^d  fcr  cbe  defence. 

In  opening,  Mr.  Hinnell  explained  that  there  were  two  cha  ogaisBt  the  defendant,  who  keepi 
a  milk-house  at  the  address  given.  A  person  who  was  living  with  her,  and  reputed  to  be  her  husbtnd, 
was  summoned  on  a  similar  charge  about  a  week  a^,  but  was  discluurged  on  the  statement  that  his 
wife  was  the  tenant,  and  conducted  the  house.  The  present  defendant  was  a  middle  trader,  and  in 
addition  to  selling  milk  at  the  house,  disposed  of  it  by  means  of  boys  who  went  about  with  cans,  and 
were  paid  at  the  rate  of  3d.  in  the  shilUng  at  the  'week  end.  On  the  date  in  question  the  inspector 
purchased  a  pint  of  "  new  milk  "  from  a  boy  named  Hill,  for  which  he  paid  1^.  The  youngster  stated 
that  he  was  selling  for  Heaton's.  The  inspector  then  proceeded  to  the  defendant's  premises  at  7  ao., 
where  he  purchased  a  similar  quantity  from  the  husband.  The  samples  were  analysed  and  fonnd  to 
be  so  adulterated  that  he  applied  for  the  imposition  of  a  heavy  penalty. 

Mr.  Fielding  raised  a  technical  objection  on  the  ground  that  the  summons  should  have  been 
served  at  aperiod  not  exceeding  twenty-eight  days  from  the  time  the  offence  was  said  to  have  been  com- 
mitted— the  time  when  the  milk  was  purchased.    He  submitted  that  twenty -nine  days  had  interrened. 

Colonel  Winder  (the  Magistrate's  Clerk)  said  the  section  read  '<  not  exceeding  twenty-eight  days 
from  the  time  of  the  purchase.'*  By  seven  o'clock,  when  the  purchase  was  made,  part  of  the  day  bad 
gone.    The  28th  did  not  count ;  the  time  only  began  to  run  at  midnight  on  the  28th. 

Mr.  Fielding  pointed  out  that  by  the  penal  code  when  a  man  was  committed  for  a  month  the 
sentence  began  to  operate  immediately  after  the  committal. 

Alderman  Nicholson  said  the  objection  would  be  overruled. 

Evidence  having  been  called  by  the  Town  Clerk  as  to  the  tenancy  of  the  house  and  the  payment 
of  rates. 

Inspector  Maguire  was  again  brought  into  the  witness-box,  and  produced  the  register  of  milk 
dealers.    An  entry  in  the  book  gave  "  John  Heaton  "  (defendant's  husband)  as  the  registered  owner. 

The  result  of  the  analysis  of  the  milk  was  submitted  by  the  Town  Clerk. 

The  analyst  (Dr.  Sergeant)  found  that  there  was  a  large  quantity  of  starch  in  the  sample  par* 
chased  from  the  boy.  There  were  59  parts  of  milk  to  41  parts  of  water,  and  Uie  **  milk  "  was  thickened 
with  added  starch,  coloured  probably  with  treacle.  The  latter  statement  also  applied  to  the  secoDd 
sample,  which  contained  58  parts  of  milk  to  42  parts  of  water. 

Mr.  Fielding  submitted,  in  defence,  that  the  boy  Hill  was  not  and  never  had  been  a  servant  oi  the 
defendant ;  he  could  sell  the  milk,  how,  when,  and  where  he  liked,  and  was  paid  on  commission.  If  he 
spilled  the  milk  he  would  have  to  bear  the  loss  himself.  With  regard  to  the  second  case,  be  contended 
that  the  defendant  was  acting  simply  under  instructions  from  her  husband. 

The  magistrates  retired  for  a  short  time  to  consider  their  decision,  and  on  re-entering  the  cooit 
announced  that  the  case  in  the  first  charge  would  be  dismissed,  as  they  believed  the  boy  luM  acted  as 
agent,  and  not  as  servant.  They  convicted  in  the  remaining  one,  the  only  question  in  this  case  being 
as  to  the  amount  of  the  fine,  as  the  adulteration  had  been  very  serious.  A  penalty  of  40s.  and  coeti 
would  be  imposed,  or  an  alternative  of  14  days'  imprisonment. 

What  is  Brandt  7— Application  for  a*  Mandamus.— On  the  13th  ult.  Mr.  Forrest  Fulton 
applied  to  Mr.  Justice  Field  and  Mr.  Justice  Wills  for  a  rule  for  a  mandamus  to  compel  a  Bench  of 
Justices  at  Lindsey,  in  Lincolnshire,  to  state  a  case  for  the  opinion  of  their  lordships. 

A  superintendent  and  a  sergeant  of  police  had  gone  to  Mr.  Rowe,  a  publican,  and  asked  for  t 
pint  of  brandy.  What  they  got  was  British  brandy,  and  the  magistrates  convicted  the  puhUcan, 
ander  the  Adulteration  Act,  of  having  sold  an  article  which  had  not  been  demanded  by  the  purohaier. 
It  was  now  submitted  to  their  lordships  that  the  article  sold  was  well-known  as  brandy,  ana  thenfoie 
the  conviction  was  not  a  proper  one.  It  was  not  only  brandy,  but  it  was  believed  to  be  more  wbote- 
some  than  French  brandy.  Mr.  Justice  Field  said  that  the  question  whether  the  article  was  bnody 
was  one  of  fact  for  the  justices,  and  there  seemed  to  be  no  question  of  law  for  them.  The  applicatioD 
was  refused. 

How  Analysts  Differ.— At  Barton-on-H umber  police-court  a  case  of  a  remarkable  charactCT 
was  decided  last  month.  On  the  16th  April  last,  Joseph  Reynolds,  of  the  Swan  Inn,  Barton,  was  sum- 
moned for  selling  to  Police-inspector  Ward  a  pint  of  liquor,  which  was  not  of  the  nature,  substance, 
and  quality  of  the  article  demanded.  The  sale  having  been  proved,  the  certificate  of  Dr.  Graham, 
of  University  College,  London,  the  Public  Analyst  for  liincolnshire,  giving  the  result  of  his  analysis,  wm 
put  in.  This  certificate  stated  that  the  liquor  was  not  brandy,  but  alcohol  coloured  and  flavoured  to 
imitate  brandy,  and  that  it  contained  76J  degrees  of  proof  spirit. 

Mr.  Sowter,  of  Brigg,  who  appeared  on  behalf  of  Messrs.  Sutton  and  Co.,  brewers,  etc.,  Brigg,  the 
owners  of  the  house,  applied  for  an  adjournment,  which  was  granted,  and  in  the  meantime  a  thiid 
sample  of  the  liquor,  in  the  hands  of  the  police,  was  ordered  to  be  sent  to  Somerset  Honse  for  analysis. 
When  the  case  came  before  the  magistrates  the  other  day  the  clerk  to  the  justices  read  the  certificate 
of  analysis  which  he  had  received  from  Somerset  House,  and  which  was  to  the  eftect  that  Dr.  J.  Bellf 
Dr.  R.  Bannister,  and  Dr.  Helm  certified  that  the  liquor  contained  80  per  cent,  of  proof  spirit^  and  that 
it  was  brandy. 

The  case  was  at  once  dismissed. 

Mr.  Sowter  said  had  it  been  necessary  he  was  quite  prepared  to  prove  thftt  the  U^iior  ivMOognM 
brandj,  hoportpd  from  Charente, 
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PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANAiYSTS. 
dinary    meeting  of    the    Society  waa   held   at  Burlington  House,  Piocadillyi  oa 
eday,  the  2()th  June,  the  Preeident,  Mr.  A-  H.  Allen,  in  the  chair. 

e  minutes  of  the  previous  meeting  were  read  and  confirmed. 

I    the  ballot  papers  heing   opened,  the  following  gentlemen   were  declared  to  be 


Members — J,  Bemrose,  analytical  chemist,  Montreal  ;  F.  L,  Teed,  D.Sc.,  FJ.C. 
pubhc  analyst  for   Islington  ;  W.  F.  Ix)we,  FXIS.,  F.I.C.,  public  analyst  for 
Aa  Associates — W.   D.  Mildred,  assistant   to  Mr.    A.   C.   Wilson;     F.  W. 
in,  assistant  to  Mr.  Himmington. 
le  foil  owing  papers  were  read  and  discussed  : — 

Polluted  Drinking  Water  and  the  Closure  of  Wells.^'     By  Dr.  Alfi^  Hill, 
On  the  Adulteration  of  Lard  with  Cotton  Seed  OIL"    By  Mr,  A.  H.  Allen. 
„  „  „  By  Mr.  Otto  Hehner. 

„  „  „  By  Mr,  E.  W,  T.  Jonee. 

„  „  „  By  Mr.  K.  Williams. 

Od  the  Temperature  of  Ether  in  the  Soxhlet  Extractor.'*     By  Dr.  P.  Vieth, 
Kotas  on  Senna/'     By  0.  Heisch. 
t'urther  Note  on  Pepper  Analysis/*     By  C.  Heisch. 

t  the  conclusion  of  the  discussion  on  Dr.  HilFs  paper,  Mr.  Otto  Hehner  proposed, 
itock  Hill  seconded,  and  it  was  unanimously  resolved, 

That   a   deputation  from   the   Society  of  Medical   Officers   of  Health   and    the 
^  of    Public  Analysts  wait  upon    the  P^^eBident  of  the  Local  Government  Boards 
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and  urge  upon  him  the   neoeesity  of  altering  the  wording   of  the  70th  section,  '  in- 
joriouB  to  health/  to  *  dangerous  to  health.'  " 

The  next  meeting  of  the  Society  will  be  held  at  Sheffield  on  August  10th.    Fall 
particulars  will  be  duly  announced. 


ON  THE  WEAR  AND  TEAR  OF  PLATINUM  DISHES. 
By  De.  p.  Vibth,  F.C.S.,  F.LC. 
{Read  at  the  Meeting,  May,  1888.) 
It  would  be  more  than  superfluous  in  this  place  to  enumerate  and  dwell  at  length  upon 
all  the  causes  by  which  platinum  vessels  used  for  analytical  operations  are  deterionted; 
suffice   it  to  say  that  the   most  noteworthy  are  the  kind  of  operations  for,  and  the 
frequency  with  which  the  vessels  are  used,  and  the  treatment  they  receive  while  in 
actual  use,  and — a  not  at  all  unimportant  point — when  being  cleaned. 

The  platinum  dishes  to  which  the  following  remarks  refer  have  a  rounded  bottom ; 
their  internal  diameter  is  1§  in.,  their  greatest  depth  §  in.  The  edge  is  pressed  round 
so  as  to  form  a  flat  rim,  \  in.  wide ;  on  one  side  the  rim  is  more  than  double  this  widtii, 
allowing  to  better  handle  the  dishes,  and,  moreover,  oflering  space  to  stamp  them  witii 
a  number.     The  weight  of  the  dishes  varies  from  ten  to  fourteen  grammes. 

The  dishes  are  employed  almost  exclusively  for  determinations  of  solids  and  ash  in 
milk  and  milk  products,  and  used  in  rotation  as  regular  as  possible. 

In  November,  1880,  I  started  work  with  sixty  of  these  dishes,  but  two  months 
later  found  it  necessary  to  add  another  twenty,  and  in  January,  1886,  increased  the 
number  to  one  hundred.  As  the  number  of  samples  analysed  is  about  twenty  thousand 
a  year,  every  dish  is  used  on  average  four  times  a  week. 

There  are  from  250  to  300  samples  every  year  of  which  more  full,  and  in  a  great 
many  instances,  complete  analyses  are  made  with  every  care  and  precaution.  These 
analyses  are  invariably  done  in  duplicate,  and  the  dishes  in  these  instances  are  ignited 
and  specially  weighed  before  use.  With  the  bulk  of  the  samples  taken  merely  for  con- 
trolling purposes,  I  am  obliged  to  deal  in  a  more  expeditious  manner,  and  limit  myself 
to  the  gravimetric  determination  of  the  solids,  besides  ascertaining  the  specific  gravitj. 
The  dishes  are  charged  with  5  grms.  of  milk,  kept  for  three  hours  on  a  steam-bath,  for 
other  three  hours  in  an  air-bath  at  100^  C,  and  weighed.  They  are  then  put  in  hot 
water,  in  which  some  washing  soda  has  been  dissolved,  and  kept  therein  for  about  one 
half  hour.  After  that  time  it  is  found  that  the  milk  residue  is  so  much  softened  that 
it  can  be  brushed  out  without  difficulty  by  means  of  a  bass-brush,  the  material  of  which 
is,  I  believe,  furnished  by  the  dried  stalks  of  some  kind  of  a  sedge.  The  dishes  are  next 
transferred  into  a  fresh  hot  soda  solution,  and  the  remaining  traces  of  milk  solids 
brushed  ofll  Rinsing  in  water,  and  carefully  wiping  with  a  duster,  finish  the  cleaning 
operation,  and  leave  the  dishes  ready  for  renewed  use.  After  various  other  modes  of 
procedure  had  been  tried,  the  manner  of  cleaning  just  described  has  been  found  to 
answer  the  purpose  best,  and  tell  upon  the  weight  of  the  dishes  very  insignificantly  indeed. 

The  only  spot  where  I  have  found  some  of  my  dishes  exhibit  marks  of  wear  is  the 
inner  edge,  i.e.,  that  part  where  the  platinum  is  sharply  bent  to  form  the  lim,  and 
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French,  at  358.  (oon-  ] 

tfuned  wheat,  or  bar-  (  ,  ^  .^.^ 

ley,  or  perhaps  rye  [  Ai'Uw 

starch)     ) 

Froiich,   at   408.  (oon-  I  in-'^o 

tained  potato  staroh)  I  ^^ '- 

French,        (contained  (  ^^  ir 

added  starch)    ...      f  ^^  ^'^ 

French,        (contained  (  mnr 

added  starch)    ...      f  ^^'^^ 

Smyrna  (block),  at  42s.  17*74 

Own  Blake 14*66 


4*62 

452 
344 
7*70 

816 
4*34 


•36 

•82 
32 
•37 

2*57 
1*64 


•19 

•24 
"28 
•09 

•46 
•16 


•66 

•40 
42 
•63 

•68 
•42 


•16 

•04 
•10 

1*92 
•70 


•24 

*30 
'2S 
•27 

•34 
1*04 


'n'2  'J-J-J 


*58 
•40 
•75 

•48 


1*18 
124 
500 

•12 
•12 


^"^/^aX! 

Percentage  composition  of  Ash,  after 

deducting  silica,  oxide  of 

deducting 

iron. 

and  alumina. 

tilica,  oxide 

of  iron  «nd 

alumioA. 

K,0 

Na.O 

OaO 

MgO 

P.O. 

Cj,  CIO,  and  Un- 
ueterinined. 

Italian  (Solazzi),  at  140b.  1     ^.^^ 
per  cwt.        ...        ...      1 

40-5 

27 

14^4 

23*1 

9-4 

9^9 

Italian,  at  84s.  per  cwt            4*32 

39-8 

4.4 

262 

11*5 

5-5 

126 

Italian,  at  84s.  per  cwt.            507 

36-8 

10-9 

10-5 

12-2 

81 

21-5 

Italian 308 

43-5 

3-9 

15-9 

5-2 

11-0 

20-5 

Italian 345 

40-3 

40 

111 

7-5 

8-4 

28-7 

Unknown,  758.  to 80b                409 

350 

8*3 

21-5 

15-6 

^•l 

13-5 

Unknown,  758.  to  80b.  (oon- 1     o.go 
tained  some  rice  starch)   | 

341 

6-4 

13-8 

24-6 

82 

121) 

French,  at  35s.  (contained 

wheat  or  barley,  or  per- 

[    1-88 

191 

101 

3j1 

8^5 

12-9 

14.5 

haps  rye  starch) 

French,  at  40b.  (contained 
potato  staroh) 

2-76 

29-7 

8-7 

15-2 

23-9 

10*8 

11*7 

Fienoh  (contained  added 
staroh)          

1-80 

17*8 

156 

233 

2*2 

15  3 

25-8 

IVench  (contained  added 
•torch)          

1-89 

29-6 

4-7 

333 

5-3 

142 

12  9 

Smyrna  (block),  at  428.            7*56 

340 

61 

9-0 

25-4 

4  5 

210 

Own  Make        

422 

36-5 

3*8 

9-9 

16-3 

24-7 

8-8 

The  genuine  joiceB  contain  a  tolerably  large  proportion  of  starch,  which,  however, 
may  easily  be  distinguished  under  the  microscope  from  most  of  the  starch  added  for 
purposes  of  sophistication. 

It  will  be  seen  that  in  the  samples  in  which  adulteration  was  detected  by  the  micro- 
scope there  was  a  large  drop  in  the  proportion  of  (silica  and  clay  free)  ash,  which  in  the 
Inst,  and  presumably  genuine  samples  ranges  from  about  3  to  5  per  cent.  In  three 
adulterated  cases  out  of  four  the  ash  fell  below  2  per  cent.,  and  in  the  remaining  case 
below  3. 

The  figure  of  chief  interest  in  the  composition  of  the  ash  is  the  potash,  which  con- 
stituted from  34  to  43  per  cent,  of  the  (silica  and  clay. free)  ash  in  the  genuine  samples, 
but  was  only  from  18  to  30  in  the  adulterated  ones. 

The  SMiipIe  made  by  the  writer  himself  agreed  well,  as  rogjoxda  Vy^\.VL  xSci^^^^v^tNK^xl 
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of  ash  and  its  oompositioD,  with  the  commercial  samples  of  reputed  genuinenesB,  except 
that  it  contained  a  much  larger  percentage  of  phosphoric  add. 

Of  course  the  chemistry  of  the  ash  is  only  one  side  from  which  the  subject  may  In 
approached,  and  the  information  afforded  by  it  is  anything  but  satisfactory  or  complete; 
but  it  struck  the  writer  that  the  figures  obtained  by  him  might  be  of  service  to  othen 
who  may  be  called  upon  to  deal  with  the  subject. 

There  seems  to  be  no  doubt  at  all  that  a  large  proportion  of  the  4iquorice  b  tbe 
market — notably  that  from  French  sources — is  grossly  adulterated,  and,  as  far  as  regirde 
such  specimens  as  those  referred  to,  there  should  be  no  difficulty  in  dealing  with  tbe 
matter  under  the  Sale  of  Food  and  Drugs  Act. 


...A 


-/-- 


NEW   FORM   OF   FAT   EXTRACTION  APPARATUS. 
By  Bebtbam  Blount. 
{Rtad  at  Meeting,  May^  1888.) 
Many  kinds  of  fat  extractors  have  been  from  time  to  time  derind^ 
some  of  which  are  specially  suited  for  certain  cases,  but  the  fom 
which  has  gained  most  favour  (and  deservedly  so)  for  general  ps^ 
poses,  is  the  Sozhlet. 

This  beautiful  piece  of  apparatus  is  not,  however,  faultleo^ov 
imperfection  being  found  in  the  fact  that  the  liquid  in  oontMt  vilk 
the  substance  to  be  extracted,  particularly  if  it  be  one  of  tbe  lev 
volatile  solvents,  such  as  alcohol,  is  usually  at  a  temperature  conadv- 
ably  below  its  boiling  point,  to  the  detriment  of  its  extractive  powm 

Another  weak  point  is  the  not  infrequent  irregularity  intb 
action  of  the  syphon,  which  will  sometimes  becbme  filled  as  to  id 
longer  limb,  with  alternate  portions  of  liquid  and  vapour,  or  sir,  aad 
in  consequence  empty  the  tube  in  which  is  the  substance  to  be  extracted, 
before  the  liquid  in  it  has  reached  its  proper  level. 

These  failings  led  me  to  design  the  modification  of  it,  whidiii 
here  illustrated. 

As  may  be  seen  in  the  cut,  the  essential  parts  of  a  Soxhlet»fii4 
a  tube  to  contain  the  substance  to  be  exhausted,  and  a  i^honto 
empty  it  periodically,  are  retained. 

These  are,  however,  enclosed  in  an  outer  tube,  which  is  fated  le 
the  inner  tube  at  its  upper  end.  The  apparatus  is  attached  by  oodii  • 
at  its  upper  and  lower  ends  to  fk  vertical  condenser  and  a  fieri:, 
respectively,  just  like  a  Soxhlet. 

The  action  is  then  as  follows  : — 

The  vapour  of  the  liquid  boiling  in  the  flask  passes  up  tb 
annular  space  between  the  inner  and  outer  tubes,  and  flows  into  tie 
upper  part  of  the  inner  tube  through  the  holes  aa  (see  cut).  Hmmi 
it  goes  up  into  the  condenser,  and  is  there  cooled,  and  &Us  bedkii 
drops  into  the  inner  tube,  which  is  thus  gradufldly  filled ;  ai  tb 
inner  tube  is  completely  jacketed  with  the  vapour  of  the  sotfent^ 
the  liquid  in  it  is  kept  at  its  boiling  point  the  whole  time  il « 
in  contact  with  the  substance  to  be  extracted.  When  the  inner  tub 
is  filled  to  the  level  of  the  upper  bend  of  the  syphon  it  is,  of  course,  emptied  byith 
the  ordinary  way,  and  the  process  of  filling  again  begins. 

I  venture  to  think  that  this  apparatus  will  be  found  to  have  several  ad?ui(4i 
over  the  ordinary  Soxhlet,  among  which  are  the  following :— 
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(1)  The  solvent  is  kept  at  its  boiling  point  in  contact  with  the  substance  to  be 

extracted, 

(2)  The  syphon  acts  with  great  regularity ;  I  am  inclined  to  attribute  this  to  its 

being  kept  at  a  uniform  temperature  throughout  its  length,  and  to  the  absence 
of  any  constriction,  such  as  occurs  in  the  case  of  the  Hoxhlet  at  the  point 
where  it  passes  through  the  wall  of  the  lower  tube  connected  with  the  flask, 

(3)  There  is  less  liability  of  breakage,  as  it  has  no  projecting  parts,  but  presents  a 

smooth  cylindrical  surface. 

A  good  condenser  with  a  wide  tube  should  be  used  with  it,  as  at  the  moment  when 

pinner  tube  of  the  apparatus  begins  to  empty  itself,  the  liquid  it  contains  (being  just 

boiling  point,  and  slightly  agitated  by  the  action  of  the  syphon)  partly  vapourises, 

I  thus  throws  additional  work  on  the  condenser. 

It  is  to  be  noted  that  the  rate  at  which  drops  fall  from  the  condenser  into  the  inner 

,  does  not  measure  the  speed  wdth  which  the  latter  is  being  iilled,  as  a  certain  pr 

Kon  of  them  do  not  originate  from  the  condensation  of  the  vapour  sent  up  from 

below,  but  from  the  liqmd  already  in  the  inner  tube. 

apparatus  ik  made  in  two  feixes,  and  can  be  obtained  from  Messi^.  Townson  and 

r,  81),  Bishopsgate  Street,  E.G.,  at  the  same  price  as  an  ordinary  Soxhlet. 

lire  two  boles  in  the  Inner  tulje  of  the  apparatus,  afIrjr»Ung^  means  of  commaDicaticn  with  the 
oater  tube. 
U  a  small  projection  from  the  intjer  tube,  which,  just  tonohing  the  outer  tul>e.  serven  to  keep 
the  tabes  concentric  while  the  apparatus  is  being  matle,  and  afterwards  to  steady  the  Inner 
tube. 
IC  is  the  &y7)lion.  slQiitar  to  that  in  an  ordinary  8oxhlei*5  apparatus. 


TEMPEKATUKE     OF     ETHER    IN     THE     SOXHLET    EXTIUCTOK. 
By  Dk,  p.  ViETH,  F.C.S.,  F.I.C. 

(lit'Ofl  at  Aleeiinfjf  Jujie^  1888.) 
!9,  two  months  ago^  Mr.  Blount  made  us  acquainted  with  a  new  form  of  fat  extrac* 
\  apparatus,  he  claimed  as  one  of  the  advantages  of  the   new  apparatus  over  the 
^  Soxhlet  Extractor,  that  the  former  allows  to  carry  out   the  extraction  with 
Dg   ether.     The  question  was  then,  as  on  similar  previous  occasionB,    discu 
ther  the  ether  in   the  well-known  Soxhlet  was  at  or  near   boiling  point,  opinions"" 
[  very  much  divided.     My  query  whether  the  opinions  expressed  were  founded  on 
observations  was  in  every  case  but  one  answered  in  the  negative.       While 
Itting   that  I  had  never  made  the  simple  experiment  myself,   I  have  always  con- 
ded  that  the  ether  is  boiling  or  near  boiling,  giving  as  my  authority   Professor 
Jet  himfielf,  who  is  personally  known  to  me  as  one  of  the  most  exact  and  trust- 
by  analysts. 

Dwever,  in  order  to  satisfy  myself  by  an  experiment  of   my  own,  1  made  somfij 
ions  with  regard  to  the  point  in  question.     The  six  Soxhlets  which  I  havehtinl 
m  a  row  side  by  side  were  working  at  the  time  of  the  expeiiment,  the  thermomete 
MCng  kept  in  No.  5.    The  six  tlasks  are  im.mersed  in  a  common  water-bath  of  rectangular! 
faape,  through  which  a  continaous  current  of  hot  water  can  be,  and  was,  conducted. 
lie  extraction  lasted  two  hours,  during  which  time  eight   readings  were   taken  at 
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Sejfert  pretends  that  the  analysis  goes  wrong  if  not  exactly  50  c.c.  of  45  p«  caL 
alcohol  are  added.  In  my  experiments  I  gelatinised  the  starch  with  what  I  gaeeaedwouUb 
about  100  cc.  of  water,  so  I  oould  not  be  quite  sure  about  the  exact  quantity  of  tleohd^ 
but  still  the  results  did  agree.  If,  however,  analysts  go  and  serumdy  alter  the  jngtt^ 
tions,  or  use  alcohol  of  greatly  different  strength,  or  let  the  mixture  stand  too  kiig;  i^ 
for  24  hours,  they  must  not  expect  to  get  proper  results.* 

Test  Analyses. 
No.  1.  10  C.C.  baryta  water=30*15  c.c.  add 

10345  substance  taken.     Filtrate  -  24*75  cc  add 
n  84*56  per  cent,  of  starch. 
No.  2.  10  cc.  baryta  water —  29*9  c.c.  add 

1*5635  substance  taken.     Filtrate  «  21*7  cc  add 
=  84*96  per  cent,  starch. 
No.  3.  10  cc  baryta  water -29*6  cc  add 

1*587  substance.     Filtrate  =  21*35  cc  add 
s84*21  per  cent,  starch. 
No.  4.  10  cc  baryta- 29*55  c.c.  add 

1*600  substance.     Filtrate  -  21*25  cc  add 
-  84*04  per  cent,  starch. 
The  average  percentage  of  starch  is  therefore  84*44. 
The  same  sample  was  now  analysed  in  duplicate  by  Lintner's  process  (< 
into  glucose,  and  weighing  the  reduced  metallic  copper).     I  obtained  84*06  to  fSt% 
average  83*87  per  cent,  of  starch. 

There  is  therefore  no  fault  to  be  found  with  the  process  when  analysing  the  pmr 
form  of  starch.  Whether  I  will  be  again  equally  successful  when  dealing  with  Qerak 
we  will  see  later  on. 

In  my  first  paper  I  pointed  out,  no  satisfactory  determination  of  stardi  oould  b 
arrived  at  by  any  method  based  on  inversion.  But  probably  I  shall  have  to  modifyftii 
opinion  in  regard  to  Lintner's  process. 


"  HYDRONAPHTHOL  "  NOT  BETANAPHTHOL. 
By  Justus  Wolpp. 
In  the  March  edition  of  the  Analyst  appeared  a  note  on  a  test  for  hydronaphthol,  oo» 
municated  by  Mr.  Alfred  L.  Beebe,  assistant  chemist  of  the  New  York  City  Hdft 
department,  in  which  he  stated  that ''  hydronaphthol,"  as  is  well  known,  is  really  atndi 
name  for  '*  betanaphthol." 

Now  I  beg  to  state  herewith,  that  if  Mr.  Beebe  had  investigated  the  naton  ni 
properties  of  both  hydronaphthol  and  betanaphthol,  he  would  have  found  them  to  bi  tf 
different  chemical  constitution.  In  chemistry  an  opinion  or  assertion  that  a  thing  a  n 
amounts  to  nothing,  even  if  the  great  Justus  von  Liebig  would  have  said  it ;  but  for  lU 
assertions  proofs  must  be  produced  through  facts,  reactions,  and  experiments.  Tmftliki 
to  be  found  by  research,  and  no  assertion  can  be  founded  on  a  phrase  such  as  ^as  iBieD 
known." 

Vy  translator.— V^ho  would  think  of  seriously  altering  the  proportion  of  the  ingiedinti^ 
Dg*!  solution  or  Wanklyn^s  water  solutions  ?— L.  de  E. 
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I  In  order  to  prove  the  error  of  Mr.  A.  L.  Beebe  as  to  his  opinion  on  hydronaphthoJ, 
Ire  the  foUowing  facts  and  reactions  of  both  hydronaphthol  and  betanaphthol,  which, 
mnj  sound  mind,  will  demonstrate  that  these  compounds  are  of  ditlerent  cheim<»l 
Ititntion. 

I   1st,  Hydronaphthol  is  prepared  from  commercially  pure  batanaphthol  by  a  pi 
■rhich  the  chemical  constitution  of  the  latter  is  changed,  and  therefore  hydronaphthi 
kot  be  betanaphthoL 

I  2nd.  The  melting-point  of  hydronaphthol  is  241 '^  F.,  whilst  that  of  the  betanaphthol 
m  which  it  i&  prepared,  and  of  all  other  betanaphtbola,  is  252^  F»,  another  proof  for 
[difference  in  the  chemical  constitution  of  hydronaphthol  and  betanaphthol. 
I  3rd.  In  a  solution  of  five  grains  of  hydronaphthol  in  a  fluid  drachm  of  alcohol  of  91 
■cent,  one  to  two  drops  of  tincture  of  iron  (XJ.  S.  P.,  1880)  produce  a  dark  yeUowish- 
■m  coloration,  whilst  in  a  solution  of  the  same  quantity  of  betanaphthol,  in  the  same 
Intity  of  the  same  quality  of  alcohol,  with  the  same  quantity  and  quality  of  tincture 
ton  under  the  same  circumstances,  a  line  green  coloration  is  obtained  (Herman  Wolif's 
fcthol  test).     Here,  too,  we  have  another  proof  that  hydronaphthol  cannot  bo  bei 
pthol. 

I  4th.  Hydronaphthol  Is  decomposed  at  a  higher  temperature  than  that  at  which 
vates  give  off  water,  and  forms  water,  whilst  betanaphthol,  at  a  still  higher  temperature, 
I  545 '^  to  554^  F.,  distils  undecomposed,  which  proves  that  hydronaphthol  is  the  hydro- 
bound,  whilst  betanaphthol  represents  the  corresponding  anhydro-compoiind,  both  of 
leh|  of  course,  cannot  have  one  and  the  same  constitution. 

I  5th.  Hydronaphthol  dissolves  in  four  to  five  part^  of  alcohol  with  a  brown  coloi 
hi,  under  the  same  circumstances,  betanaphthol  dissolves  colourless  j  another  differeni 
kydronaphthol  and  betanaphthol, 

I  6th*  The  antiseptic  limit  of  hydronaphthol  is  1*7200,  whilst  that  of  betanaphthol  is 
Boo,  and  therefore  these  compounds  must  be  of  a  different  chemical  constitution. 
I  7th.  Hydronaphthol  is  non-poisonous  and  harmless,  whilst,  according  to  such  authori- 
ns  Kaposi,  Neisser,  Young,  Squire,  Rapan,  Weingaertuer  and  Bouchardat,  betanaphthol, 
■I  in  small  doses^  produces  poisonous  effects  and  death.  This  is  also  a  proof  that  both 
ktonnds  must  be  entirely  different  one  from  another. 
I  The  conclusions  to  be  drawn  from  the  above  facts  are : — 
I  Hydronaphthol,  beiog  prepared  from  betanaphthol  by  a  process  by  which  the  chemi- 
leonstitution  of  the  latter  is  changed,  the  melting  point  lowered  by  11^  F.,  the 
bation  with  iron  chloride  in  alcoholic  solution  changed  from  bright  green  to  dark 
ImiBh-yellow,  the  product  obtained  decomposed  at  a  higher  temperature  under  forma- 
m  of  water  (whilst  betanaphthol  distils  undecomposed  at  a  still  higher  temperature), 
I  dissolves  in  alcohol  with  a  brown  colour  sus  compared  with  the  colourlesg  solution  of 
kaphthol — it  cannot  be  identical  with  the  latter,  but  must  poi  "Afferent  chemicaL 

■titution.  I 

I  Further,  hydronaphthol  possessing  an  antiseptic  Umi      r  atanaphthoffl 

I  of  1'3800,  and  the  former  being  non-poisonous  and  li        i  tejs  aS 

kg  and  even  deadly  poison — it  cannot  be  ider*  f 

pent  constitution  ;  nor  is  it  possible  that  it 
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of  ash  and  its  oompositioD,  with  the  commercial  samples  of  reputed  genuineness,  except 
that  it  contained  a  much  larger  percentage  of  phosphoric  add. 

Of  course  the  chemistry  of  the  ash  is  only  one  side  from  which  the  subject  may  be 
approached,  and  the  information  a£forded  by  it  is  anything  but  satisfactory  or  complete; 
but  it  struck  the  writer  that  the  figures  obtained  by  him  might  be  of  service  to  othen 
who  may  be  called  upon  to  deal  with  the  subject. 

There  seems  to  be  no  doubt  at  all  that  a  large  proportion  of  the  Jiquorioe  in  the 
market — notably  that  from  French  sources — is  grossly  adulterated,  and,  as  far  as  regards 
such  specimens  as  those  referred  to,  there  should  be  no  difficulty  in  dealing  with  the 
matter  under  the  Sale  of  Food  and  Drugs  Act. 


.-Vi,./ 


NEW   FORM   OF   FAT   EXTRACTION   APPARATUS. 
By  Bertram  Blount. 
{Read  at  Meeting,  May,  1888.) 
Many  kinds  of  fat  extractors  have  been  from  time  to  time  deviaed, 
some  of  which  are  specially  suited  for  certain  cases,  but  the  form 
which  has  gained  most  favour  (and  deservedly  so)  for  general  pmv 
poses,  is  the  Sozhlet. 

This  beautiful  piece  of  apparatus  is  not,  however,  fooltlesB,  (me 
imperfection  being  found  in  the  fact  that  the  liquid  in  contact  with 
the  substance  to  be  extracted,  particularly  if  it  be  one  of  the  len 
volatile  solvents,  such  as  alcohol,  is  usually  at  a  temperature  oon8ide^ 
ably  below  its  boiling  point,  to  the  detriment  of  its  extractive  powers. 

Another  weak  point  is  the  not  infrequent  irregularity  in  tiie 
action  of  the  syphon,  which  will  sometimes  becbme  filled  as  to  ite 
longer  limb,  with  alternate  portions  of  liquid  and  vapour,  or  air,  and 
in  consequence  empty  the  tube  in  which  is  the  substance  to  be  extracted, 
before  the  liquid  in  it  has  reached  its  proper  level. 

These  failings  led  me  to  design  the  modification  of  it,  whidi  is 
here  illustrated. 

As  may  be  seen  in  the  cut,  the  essential  parts  of  a  Soxhlet,  mf 
a  tube  to  contain  the  substance  to  be  exhausted,  and  a  syphon  to 
empty  it  periodically,  are  retained. 

These  are,  however,  enclosed  in  an  outer  tube,  which  is  fused  to 
the  inner  tube  at  its  upper  end.  The  apparatus  is  attached  by  odb 
at  its  upper  and  lower  ends  to  ^  vertical  condenser  and  a  flask, 
respectively,  just  like  a  Soxhlet. 

The  action  is  then  as  follows  : — 

The  vapour  of  the  liquid  boiling  in  the  flask  passes  up  the 
annular  space  between  the  inner  and  outer  tubes,  and  flows  into  the 
upper  part  of  the  inner  tube  through  the  holes  aa  (see  cut).  Thenoe 
it  goes  up  into  the  condenser,  and  is  there  cooled,  and  falls  back  in 
drops  into  the  inner  tube,  which  is  thus  gradually  filled;  as  the 
inner  tube  is  completely  jacketed  with  the  vapour  of  the  aolyenti 
the  liquid  in  it  is  kept  at  its  boiling  point  tJie  whole  time  it  is 
in  contact  with  the  substance  to  be  extracted.  When  the  inner  tube 
is  filled  to  the  level  of  the  upper  bend  of  the  syphon  it  is,  of  course,  emptied  by  it  in 
the  ordinary  way,  and  the  process  of  filling  again  begins. 

I  venture  to  think  that  this  apparatus  will  be  found  to  have  several  advantiffB 
over  the  ordinary  iSoxhlet,  among  which  are  the  following : — 
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1(1)  The  solvent  ib  kept  at  its  boiling  point  in  contact  with  the  substance  to  be 
extracted. 
(3)  The  syphon  acts  with  great  regularity ;  I  am  inclined  to  attribut-e  this  to  its 
being  kept  at  a  uniform  temperature  throughout  its  length,  and  to  the  absence 
of  any  constriction,  such  as  occurs  in  the  case  of  the  Boxblet  at  the  point 
where  it  passes  through  the  wall  of  the  lower  tube  connected  with  the  flask. 
k(3)  There  is  loss  liability  of  breakage,  as  it  has  no  projecting  parts^  but  presents  a 
smooth  cylmdrical  surface. 
A  good  condenser  with  a  wide  tube  should  be  used  with  it,  as  at  the  moment  when 
^e  inner  tube  of  the  apparatus  begins  to  empty  itself,  the  liquid  it  contains  (being  just 
It  its  boiling  point,  and  slightly  agitated  by  the  action  of  the  syphon)  partly  vapourises, 
ind  thus  throws  additional  work  on  the  condenser. 

It  is  to  be  noted  that  the  rate  at  which  drops  fall  from  the  condenser  into  the  inner 
tube,  does  not  measure  the  speed  with  which  the  latter  is  being  filled,  as  a  certain  pro- 
portion of  them  do  not  originate  from  the  condensation  of  the  vapour  sent  up  from  the 
iLuk  below,  but  from  the  liquid  already  in  the  inner  tube. 

The  apparatus  is  made  in  two  sizes,  and  can  be  obtained  from  Messrs.  Townson  and 
Ifavcer,  89,  Bishopsgate  Street,  E.G.,  at  the  same  price  as  an  ordinary  Soxhlet. 

I^PaA  ure  two  holes  in  the  inner  tube  of  the  apparatus,  aiTording  moans  of  comrnQmcation  with  the 
^^  outer  tube. 

B  U  a  small  projection  from  the  Inner  tube,  which,  juiit  touching  the  outer  tube,  serves  to  keep 
the  tubes  concentric  wiaile  the  apparatus  is  being  made,  and  afterwards  to  steady  the  inner 
tube. 
I  b  the  fijpbon,  Bimilzir  to  that  in  an  oriinary  Soxhlot^s  apparatus. 


TEMPERATURE  OF  ETHER  IN  THE  SOXHLET  EXTRACTOK. 
By  Dr.  P.  Yieth,  F.CS.,  FXC. 
(Upad  at  Meetijifjf  June,  1888.) 
IT,  two  months  ago,  Mr.  Bloant  made  us  acquainted  with  a  new  form  of  fat  extrac- 
apparatus,  he  claimed  as  one  of  the  advantages  of  the  new  apparatus  over  the 
^nal  Soxhlet  Extractor,  that  the  former  allows  to  carry  out  the  extraction  with 
ag  ether.  The  question  was  then,  as  on  similar  previous  occasions,  discussed, 
ther  the  ether  in  the  well-known  Soxhlet  was  at  or  near  boiling  point,  opinions 
being  very  much  divided.  My  query  whether  the  opinions  expressed  were  founded  on 
personal  ohservations  was  In  every  c^e  but  one  answered  in  the  negative.  While 
idcaitting  that  I  had  never  made  the  simple  expenment  myself,  I  have  always  con- 
^nded  that  the  ether  is  boiling  or  near  boiling,  giving  as  my  authority  Prafessor 
Spxlilet  himself,  who  is  personally  known  to  me  as  one  of  the  most  exact  and  trust- 
thy  analysts. 

lowever,  in  order  to  satisfy  myself  by  an  experiment  of    my  own»  I  made  som^ 

ations  with  regard  to  the  point  in  question.     The  six  Soxhlets  which  I  have  hung 

a  row  side  by  side  were  working  at  the  time  of  the  expenment,  the  thermometer 

kept  in  Ko.  5.    The  six  tiasks  are  immersed  in  a  common  water-bath  of  rectangular 

e,  through  which  a  continuous  current  of  hot  water  can   be,  and  was,  conducted. 

extraction  lasted  two  hotirs,  during  which   time  eight   reading  ^^r^i  \»JiAw  -^ii* 
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regular  intervals.  The  observations  are  subjoined  in  a  tabulated  form.  From  the 
figures  it  will  be  seen  that  the  quantity  of  ether  evaporated  and  condensed  again  varied 
with  the  temperature  of  the  water  in  the  bath.  The  temperature  of  the  condensed 
ether,  on  the  other  hand,  showed  no  variations,  the  thermometer  indicating,  and  remain- 
ing stationary  at,  35^  C.  from  the  time  the  first  drop  of  condensed  ether  fell  down  nntfl 
the  experiment  was  terminated.  It  made  no  difference  whether  the  thermometer  bulb 
was  so  placed  that  it  was  surroimded  by  ether  steam  only,  or  partly  or  wholly  immersed 
in  fluid  ether.  The  thermometer  used  has  a  scale  extending  from  -  25  to  ^.  360^  C,  and 
the  divisions  are  far  too  narrow  to  allow  to  read  off  fractions  of  a  degree  with  anything 
like  accuracy.  For  my  purpose  it  was  sufficient  to  prove  that  under  the  usual  conditioos 
under  which  Soxhlet  Extractors  are  worked,  the  fat  extraction  is  effected  by,  practicallj 
speaking,  boiling  ether. 


Temperature  'C. 

Nnmb 

er  of  drops  of  condensed 

Ether  per  minnte. 

Water  in  Bath 

Ether  in  Extraotor. 

55 

35 

140 

51 

35 

124 

50 

35 

102 

67 

35 

200 

59 

35 

180 

52 

36 

120 

57 

35 

168 

56 

35 

174 

(Gondtmon  o/Societi^s  Pro 

ixedinga.) 

ON  THE  ESTIMATION  OF  STARCH. 
By  Prop.  Dr.  Alex.  v.  Asb6th. 
Many  analysts  have  recently  investigated  my  process  for  the  determination  of  starcb, 
and  several  of  them  have  given  an  unfavourable  opinion  on  it. 

Of  Dr.  Monheim's  criticism  I  understand  this  to  be  the  essence  : — Of  great  influence 
on  the  results  by  v.  Asb6th's  process  is  the  strength  of  the  baryta  solution.  With  the 
same  solution  one  can  certainly  obtain  concordant  results  with  the  same  sample  of  ft 
cereal,  but  surely  if  a  sample  of  maize  yields  77*76  per  cent,  of  starch  (a  quantity  hitherto 
never  obtained),  whilst  the  same  sample  analysed  by  Lintner's  process,  by  two  indepen- 
dent analysts,  only  gave  65*77  to  65*89  per  cent.,  there  must  be  something  wrong.  Hi 
however,  a  baryta  solution  of  other  strength  is  used,  the  process  fails  altogether.  Iff 
perhaps,  my  baryta  solution  was  not  exactly  of  the  prescribed  strength,  this  was  caused 
through  some  of  the  baryta  crystallising  out,  etc. 

Friedrich  Seyfert  writes  about  as  follows :— The  sample  to  be  assayed  has  to  be 
gelatinised  as  directed,  with  about  150  c.c.  of  water.  50  c.c.  of  standard  baryta  water 
are  now  added,  and  finally  45  per  cent,  alcohol  up  to  the  250  c.c.  mark.     The  excess  of 
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tryta  is  then  estimated  in  the  clear  fluid.  It  could  not  be  denied  the  analysis  gave  a 
uch  lower  result,  if  less  than  50  c.c»  of  spirit  were  added,  and  higher  results  if 
le  amount  was  increased.  Again,  on  adding  more  spirit  to  the  clear  fluid,  a  further 
)cculent  precipitate  was  obtained 

The  samples  of  potato-flour  were  now  again  analysed,  only  125  c.c.  of  water  being 
ijp  When  adding  the  alcohol  50  c.c.  of  a  t)D  per  cent,  spirit  were  first  added,  and  the 
Hining  space  filled  up  with  alcohol  of  46  per  cent.  The  liquid  now  took  1  c.c.  leas 
id,  which  made  the  percentage  of  starch  impossibly  high,  etc. 

Ajs  neither  Monheim  nor  Seyfert  appear  to  have  followed  my  directions,  and  have, 
.  eoQsequence,  got  indifierent  results,  X  think  it  advisable  to  give  a  recapitulation  of 
y  process. 

For  my  recent  experiments  I  used  maize  starch,  which  was  first  washed  with  weak 
itash,  then  with  weak  hydrochloric  acid,  then  with  water,  and  finally  with  alcohol  and 

tOn  analysis  it  gave  *096  per  cent,  of  ash,  *253  of  matter  insoluble  in  hot  dilute  ■ 
and  13-43  per  cent,  of  moisture.  From  1  to  1*6  gramme  is  repeatedly  rubbed  in  a 
mortar  with  water,  and  the  milky  fluid  transferred  to  a  250  c.c,  flask.  When  all 
m  starch  is  in,  enough  water  is  added  to  bring  the  volume  up  to  about  100  c.c,  and  the 
isk  is  then  placed  in  boiling  water  for  half  an  hour  to  cause  the  starch  to  gelatinise. 
requent  stirring  is  advisable  to  prevent  lumps  of  starch  paste  forming.  After  cooling 
I  the  temperattire  of  the  room,  50  c.c.  of  standard  baryta  water*  are  delivered  from  a 
tecial  burette,  the  flask  corked  and  well  shaken.  Alcohol  of  45  per  cent,  is  then  added 
[)  to  the  mark^  the  mixture  well  shaken,  and  allowed  to  settle.  This  interval  I  use  for 
andardising  the  baryta  water.     50  c.c.  of  thorotighly  boiled  distilled  water  are  put  into 

tk,  10  c.c,  of  baryta  water  are  added,  and  then  titrated  with  decinormal  hydrochloric 
with  phenol'phthalein  as  indicator.  About  30  c.c,  of  acid  are  required.  If  a  floe- 
ilent  precipitate  refuses  to  settle,  I  filter  through  glass-wool,  but  on  no  account  through 
kper  or  cotton-wool,  as  this  would  cause  a  loss  of  baryta  and  give  a  too  high  percentage] 
starch.  50  c.c.  of  the  filtrate  are  now  titrated.  The  difierence  in  c.c.'s  of  acid  between^ 
le  two  determinations  is  first  multiphed  by  ^ve  and  then  by  0324  =  starch  in  quantity 
kken  for  analysis. 

When  Monheim  complains  of  the  process  not  working  when  baryta  water  of  dilFerent 
rength  is  used,  I  must  say  he  is  quite  right.  But  I  directed  to  use  baryta  water  of 
lOths  normal  strength  (a  saturated  solution). 

It  must  not  be  forgotten,  the  baryta  starch  is  only  insoluble  when  excess  of  baryta 
present*     I  do  not  agree  with  Spence,*  who  found  the  baryta  starch  to  vary  in  com- 
Ktdon.     When  I  investigated  its  nature  I  did  not  always  use  the  same  proportion  of 
tryta  water,  but,  providing  I  added  an  excess,  the  composition  of  the  precipitate  wad^ 
ways  the  same* 

The  baryta  solution,  after  being  kept  for  a  long  time,  certainly  loses  in  strength, 
it  not  to  such  an  extent  as  would  render  the  results  inaccurate.  In  March,  1887,  I 
Hkred  a  solution  which  required  for  neutralisation  30*3  c.c.  of  Z  ^^^  ^^^  ^^^»  after 
Rm  months,  it  takes  29  5  c.c.  of  add. 
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Seyfert  pretends  that  the  analysis  goes  wrong  if  not  exactly  50  c.c  of  45  per  cent 
alcohol  are  added.  In  my  experiments  I  gelatinised  the  starch  with  what  I  guessed  would  be 
about  100  C.C.  of  water,  so  I  could  not  be  quite  sure  about  the  exact  quantity  of  akohd, 
but  still  the  results  did  agree.  If,  however,  analysts  go  and  aerumdy  alter  the  prc^)or- 
tions,  or  use  alcohol  of  greatly  different  strength,  or  let  the  mixture  stand  too  long,  say 
for  24  hours,  they  must  not  expect  to  get  proper  results.* 

Test  Analyses. 
No.  1.  10  C.C.  baryta  water=30'15  c.c.  acid 

1-0345  subetance  taken.     Filtrate- 24*75  co.  add 
=  84*56  per  cent,  of  starch. 
No.  2.  10  c.c.  baryta  water  »  29*9  c.c.  add 

1*5635  substance  taken.     Filtrate  ==21*7  c.c.  add 
=  84*96  per  cent,  starch. 
No.  3.  10  cc.  baryta  water  =  29*6  c.c.  add 

1*587  substance.     Filtrate  =  21*35  c.c.  add 
=84*21  per  cent,  starch. 
No.  4.  10  c.c.  baryta  =  29*55  c.c.  add 

1*600  substance.     Filtrate  =  21*25  c.c.  add 
=  84*04  per  cent,  starch. 
The  average  percentage  of  starch  is  therefore  84*44. 

The  same  sample  was  now  analysed  in  duplicate  by  Lintner's  process  (convenion 
into  glucose,  and  weighing  the  reduced  metallic  copper).  I  obtained  84*06  to  83-68| 
average  83*87  per  cent,  of  starch. 

There  is  therefore  no  fault  to  be  found  with  the  process  when  analysing  the  purer 
form  of  starch.  Whether  I  will  be  again  equally  successful  when  dealing  with  oereik 
we  will  see  later  on. 

In  my  first  paper  I  pointed  out,  no  satisfactory  determination  of  starch  could  be 
arrived  at  by  any  method  based  on  inversion.  But  probably  I  shall  have  to  modify  this 
opinion  in  regard  to  Lintner's  process. 


"  HYDRONAPHTHOL  "  NOT  BETANAPHTHOL. 
By  Justus  Wolpp. 
In  the  March  edition  of  the  Analyst  appeared  a  note  on  a  test  for  hydronaphthol,  com- 
municated by  Mr.  Alfred  L.  Beebe,  assistant  chemist  of  the  New  York  City  Health 
jJcpartment,  in  which  he  stated  that ''  hydronaphthol/'  as  is  well  known,  is  really  a  trade 
name  for  "  betanaphthol." 

Now  I  beg  to  state  herewith,  that  if  Mr.  Beebe  had  investigated  the  nature  and 
properties  of  both  hydronaphthol  and  betanaphthol,  he  would  have  found  them  to  be  of 
different  chemical  constitution.  In  chemistry  an  opinion  or  assertion  that  a  thing  is  80 
amounts  to  nothing,  even  if  the  great  Justus  von  Liebig  would  have  said  it ;  but  for  all 
assertions  proofs  must  be  produced  through  facts,  reactions,  and  experiments.  Truth  has 
to  be  found  by  research,  and  no  assertion  can  be  founded  on  a  phrase  such  as  ''as  is  well 
known." 

*  Xote  by  tratislator, — Who  would  think  of  seriously  alterinj;  the  proportion  of  the  ingrediaitii 
sffvin  FebliDg's  solution  or  Wanklyn's  water  solutions  ?— L.  de  K. 
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^P     in  order  to  prove  the  error  of  Mr,  A,  L.  Beebe  as  to  hia  opinion  on  hydronafihtbol, 
T  give  the  following  facts  and  reactions  of  both  hydronaphthol  and  betanaphthol,  which, 
^^  tuxy  Bound  mind,  will  demonstrate  that  these  compounds  are  of  different  chemical 
^■istitution. 

lat.  Hydronaphthol  is  prepared  from  commercially  pure  betanaphthol  by  a  process 
by  which  the  chemieal  constitution  of  the  latter  is  changed »  and  therefore  hydronaphthol 
cannot  be  betanaphthol. 

2nd,  The  melting- ix)int  of  hydronaphthol  is  *24I*^*  F.,  whilst  that  of  the  betanaphthol 
from  which  it  is  prepared,  and  of  all  other  betanaphthols,  iB  252^  F.,  anoth^  proof  for 
the  difference  in  the  chemical  constitution  of  hydronaphthol  and  betanaphthol. 

3rd*  In  a  solution  of  five  grains  of  hydronaphthol  in  a  fluid  drachm  of  alcohol  of  96 

per  cent,  one  to  two  drops  of  tincture  of  iron  (U.  S*  P.,  1880)  produce  a  dark  yellowish - 

brown  coloration,  whilst  in  a  solution  of  the  same  quantity  of  betanaphthol,  in  the  same 

^ftUitity  of  the  same  quality  of  alcohol,  with  the  8ame  quantity  and  quality  of  tincture 

^■bron  under  the  same  circumstances,  a  fine  green  coloration  in  obtained  (Herman  WolfF^s 

Hphthol  test).     Here,  too,  we  have  another  proof  that  hydronaphthol  cannot  be  beta- 

naphthoL 

4th.  Hydronaphthol  is  decomposed  at  a  higher  temperature  than  that  at  which 
hjdrates  give  off  water,  and  forms  water,  whilst  betanaphthol,  at  a  still  higher  temperature, 
viz,,  545*^  to  554*"  F.,  distils  undeeomposed,  which  proves  that  hydronaphthol  is  the  hydro- 
compound,  whilst  betanaphthol  representa  the  corresponding  anhydro-compound,  both  of 
which,  of  course,  cannot  have  one  and  the  same  constitution. 

5th.  Hydronaphthol  dissolves  in  four  to  five  part**  of  alcohol  with  a  brown  colour, 
whilst,  under  the  same  drcumstancea,  betanaphthol  dissolves  colourless  ;  another  difference 
of  hydronaphthol  and  betanaphthoL 

6th,  The  antiseptic  limit  of  hydronaphthol  is  1*7200,  whilst  that  of  betanaphthol  is 

eOO,  and  therefore  these  compounds  must  be  of  a  different  chemical  constitution, 
7th.  Hydronaphthol  is  non-poisonous  and  harmless,  whilst,  according  to  such  authori- 
^  Kaposi,  Neisser,  Young,  Squire,  Rapan,  Weingaertuer  andBouchardat,  betanaphthol, 
PI  in  small  doses,  produces  poisonous  effects  and  death.     This  is  also  a  proof  that  both 
pounds  must  be  entirely  different  one  from  another* 
The  conclusions  to  be  drawn  from  the  above  facts  are : — 

»  Hydronaphthol,  being  prepared  from  betanaphthol  by  a  process  by  wMch  the  chemi- 
(constitution  of  the  latter  is  changed,  the  melting  point  lowered  by  11^  F.,  the 
oration  with  iron  chloride  in  alcoholic  solution  changed  from  bright  green  to  dark 
hrownish-yeUow,  the  product  obtained  decomposed  at  a  higher  temperatm-e  under  forma- 
tion of  water  (whilst  betanaphthol  distils  undeoomposed  at  a  still  higher  temperature), 
and  dissolves  in  alcohol  with  a  brown  colour  as  compared  with  the  colourless  solution  of 
betanaphthol — it  cannot  be  identical  with  the  latter,  but  must  possess  a  different  chemical 
coiistitution. 

Farther,  hydronaphthol  possessing  an  antiseptic  limit  of  1*7200,  and  betanaphthol 
one  of  1  '3800^  and  the  former  being  non-poisonous  and  harmless,  whilst  the  latter  is  a 
atrong  and  even  deadly  poison — ^it  cannot  be  identical  with  betanaphthol,  but  must  be  of 
diffMrent  constitution  ;  nor  is  it  possible  that  it  can  be  impure  betanaphthol^  «&  \s^  ^k^iv. 
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case  itfi  antiseptic  limit  would  be  even  less  than  that  of  betanaphthol,  and  it  would  then 
be  much  more  poisonous  than  the  latter,  or  at  least  as  strong  a  poison,  whilst  it  is  abso- 
lutely non-poisonous  and  harmless. 

The  test  with  nitrous  acid  or  fuming  nitric  acid,  which  Mr.  Alfred  L.  Beebe  di»- 
covered  and  described,  indicates  hydronaphthol  as  well  as  betam^hthol,  both  having 
this  reaction  in  common ;  it  is,  therefore,  not  a  distinguishing  test,  but  an  indicative 
one  for  both. 

The  above-described  tests  are  some  of  the  distinguishing  ones,  of  which  many  more 
are  existing,  but  tho^e  mentioned  alone  prove  the  different  constitution  of  hydronaphthd 
and  betanaphthol  beyond  all  doubt. 


ON    CERTAIN    SOURCES    OF    LOSS    IN    THE   DETERMINATION   OF 

NITROGEN   BY   SODA-LIME. 

By  W.   0.   Atwateb  and   E.  M.  Ball. 

{Continued  from  page  115.) 

In  series  D  the  determinations  were  made  by  the.  usual  method,  except  that  the  time 

of  combustion  was  two  and  a  half  hours  instead  of  three  quarters  of  an  hour.     The  loss 

of  nitrogen  varied  from  1*3  to  3*8  per  cent.,  and  averaged  2*8  per  cent,  of  the  total 

nitrogen.     An  article  to  follow  this  will  give  reasons  for  attributing  the  larger  part  of 

this  loss  to  dissociation  of  ammonia  during  its  long  sojourn  in  the  tube,  though  it  may 

be  partly  due  to  incomplete  ammonification.     Briefly  stated,  they  are  that  (1)  the  longer 

exposure  to  heat,  which  is  longer  in  proportion  than  the  difference  in  time  would  imply, 

would  favour  dissociation,  and  (2)  there  may  have  been  lack  of  moisture  from  the 

anterior  layer  of  soda-lime  after  the  latter  had  been  heated  some  time,  and  this  lack  may 

have  been  unfavourable  to  complete  ammonification  but  favourable  to  dissociation. 

In  series  E  the  conditions  were  the  same  as  in  D,  except  that  a  channel  was  left 
above  the  soda-lime.  The  variations  in  results  and  the  losses  of  nitrogen  were  still  greater, 
the  latter  ranging  from  00  to  23*7,  average  5*5  per  cent,  of  the.total  nitrogen.  For  the 
case  in  which  all  or  nearly  all  the  nitrogen  was  obtained  we  have  no  satisfactory  ex- 
planation, and  can  only  state  the  results  as  obtained.  That  the  average  loss  should  be 
greater  and  the  range  of  variation  wider  with  a  channel  than  without  it  is  easily 
accounted  for,  on  the  ground  that  the  current  of  outflowing  gases  would  be  slower  and 
the  ammonia  hence  exposed  for  a  longer  time  to  the  heat  by  which  it  is  dissociated. 

The  single  determination  F  differed  from  those  of  E  in  that  the  heat  was  as  high  as 
the  tubes  would  endure  without  bursting.  The  two  in  series  Q  differed  from  those  of  E 
in  the  greater  length  of  the  anterior  layer  of  soda-lime.  The  nitrogen  lost  in  F  and  G 
ranged  from  68*5  to  79*5  per  cent.,  or  from  two-thirds  to  three-fourths  of  the  whole. 
That  the  lowest  results  of  all  should  have  been  obtained  with  the  high  heat  and  very 
long  tubes  is  easily  explained  by  assuming  that  the  Ioes  of  ammonia  by  dissociation 
increased  with  increase  of  heat  and  with  increase  of  time  of  exposure  to  heat. 

To  test  the  working  of  the  soda-lime  method  with  a  substance  in  which  the  complete 
ammonification  of  the  nitrogen  is  more  difficult,  a  series  of  trials  were  made  with 
strychnine.  The  determinations  were  made  by  what  has  been  spoken  of  as  our  '<  usual 
method,"  except  that — 
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let:  In  several  cases  extra  large  combustion  tubee  were  employed  to  allow  a  larger 

ortlon  of  Boda-lime  for  mixing  with  the  substance. 

2nd.  In  two  cases  (Nos.  3  and  4  of  Table  lY.)  especial  pains  were  taken  to  put  tbe 
lixture  of  fine  soda*lime  and  substance  (about  1  part  of  substance  to  40  of  soda-lime) 
long  the  lower  side  of  the  large  *tube,  and  to  cover  it  with  fine  soda-lime,  bo  as  to 
isatB  passage  of  the  decomposition  products  through  the  covering  layer  of  soda-lime, 
nd  thus  secure  more  perfect  contact  of  distillation  products  with  soda-lime.  The 
lixture  was  got  into  place  by  aid  of  a  thin  narrow  tube  inserted  into  the  wide  com- 
ustton  tube* 

How  ineffectual  the  attempts  were  to  secure  complete  ammonification  of  the  nitrogen 
I  shown  by  the  figures  of  Table  IV.,  in  which  the  figures  for  "  Nitrogen  found  **  are 
kQB%  obtained  by  titration  with  standard  alkali  in  the  usual  way.  The  add  in  the  bulb 
ibe  after  combustion  wsls  turbid  In  every  case. 

Table  IV .—Percmtagu  of  Nitrogen  obtained  from  Stryelmins  by  Soda-lime. 

Internal  Diameter 


Substance  UMd. 

ot  Tube. 

Nitrogen  fonnd. 

No. 

Gram, 

Cm, 

Per  Cent. 

1 

■5 

1-25 

6-47 

2 

•5 

1-25 

7-64 

3 

•2 

a- 

5-88 

4 

•3 

a- 

7-35 

6 

•1 

a- 

1-57 

6 

■1 

3- 

1-70 

7 

•1 

3' 

0-88 

8 

•1 

2- 

392 

9 

•05 

1-25 

1-96 

In  brief,  the  greatest  care  in  pulverising  the  substance  finely,  mixing  intimately  with 
)da-lime,  using  excessive  quantities  of  soda-lime,  and  packing  the  tube  closely  to  avoid 
liannel,  were  ineffective.  Insuring  the  greatest  contact  of  substimce  and  distillation 
roducts  with  soda-lime  and  most  careful  heating  evidently  do  not  prevent  escape  of 
itrogen  in  other  forms  than  ammonia.  Attempts  to  get  all  the  nitrogen  as  ammonia 
y  Kjeldahrs  method  were  also  unsuccessful. 

The  main  outcome  of  the  experiments  above  detailed  may  be  summatified  in  few 
rords. 

1  ♦  In  combustions  with  soda-lime,  an  open  space  (channel)  in  the  tube  is  unnecessary 

I  involves  danger  of  loss  of  nitrogen.    This  loss  may  be  due  to  nitrogenous  distiUation 
acta  which  escape  ammonification,  or  to  dissociation  of  ammonia,  or  to  both. 
2«  Prolonging  the  time  of  combustion  unduly  may  induce  loss.     The  most  probable 
luse  of  this  loss  would  seem  to  be  dissociation  of  ammonia. 

13.  High  heat  increases  danger  of  loss,  probably  by  dissociation  of  ammonia,  especially 
i  open  space  in  the  tube  or  slowness  of  combustion,  or  both,  leave  the  gases  for  a 
mnderable  time  exposed  to  the  action  of  the  heat  and  not  in  intimate  contact  with  the 
xia-lime. 

4.  With  casein  (and  the  data  cited  and  to  be  cited  in  the  other  arttclee  of  this  flerie 
nply  that  the  same  is  true  for  the  protein  compounds  of  animal  and  vegetable  tiasuee 
eoerally)  sufficient  contact  between  soda-lime  and  substance  at  moderately  high  heai^i 
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suffices  to  convert  all  the  nitrogen  into  ammonia.  This  is  effected  by  intimate  mixture 
of  soda-lime  and  substance,  providing  a  moderately  long  anterior  layer  of  soda-limei  dose 
packing  of  the  tube,  heating  the  anterior  layer  well  before  the  heat  is  applied  to  the 
mixture,  and  keeping  it  well  heated  until  the  operation  Is  done. 

5.  There  are,  however,  substances,  such  as  strychnine,  which,  when  heated  witih 
soda-lime,  yield  distillation  products  that  are  very  difficult  of  ammonification. 

A  succeeding  article  will  refer  to  these  points  in  more  detail,  discuss  loss  by  incom- 
plete ammonification  and  dissociation,  and  refer  to  a  probable  explanation  which  tiiey 
give  of  the  failure  of  the  soda-lime  method  to  bring  satisfactory  results  in  some  of  tbe 

most  frequently  cited  in  evidence  of  its  unreliability. 


REVIEWS. 
Soaps  and  Candles.  Edited  by  James  Cameron,  F.I.C.  London :  J.  and  A.  ChnrddlL 
This  is  the  fifth  volume  of  the  series  of  technological  handbooks  issued  by  Hessn. 
Churchill.  We  have  had  occasion,  when  noticing  the  appearance  of  the  former  members 
of  the  series,  to  always  speak  in  terms  of  commendation,  and  we  are  pleased  to  be  able  to 
do  the  same  in  the  case  of  the  book  now  under  notice.  Mr.  Cameron  has  done  his  wcnrk 
well  and  has  quite  caught  the  style  of  matter  required  by  the  readers  of  this  dass  of 
books.  He  has  also  had  the  advantage  of  the  aid  of  such  eminently  practical  men  u 
Mr.  Leopold  Field  and  Messrs.  Cook,  whose  information  he  suitably  acknowledges  in  his 
preface,  and  the  result  is  a  handy  little  volume  of  300  pages  which  is  distinctly  the 
practical  handbook  it  professes  to  be.  The  illustrations  and  the  basis  of  the  whole 
headings  are  taken  from  the  articles  in  '^  Cooley's  Encyclopaedia,^'  but  they  are  extended 
and  brought  down  to  date  and  placed  in  a  form  at  once  easy  to  read  and  inexpensive  to 
buy.  In  issuing  this  series  the  publishers  have  followed  the  example  already  set  by 
Messrs.  Spon  and  other  publishers  of  large  encyclopaedias,  of  cutting  up  the 
matter  and  republishing  it  in  small  books,  and  we  fancy  that  the  death  knell  is  nearly 
rung  of  tbe  ponderous  tomes,  which,  starting  with  a  flourish  of  trumpets,  end  by  the 
first  volumes  being  antiquated  and  practically  useless  before  the  last  one  is  printed. 
It  is  much  better  that  we  should  be  provided  with  small  and  easily  renewable  books 
on  particular  subjects,  and  the  work  before  us  is  a  very  good  example  of  what  such  a 
book  should  be. 

Nature  s  Hygiene  :    A    Systematic    Manual   of  Natural    Hyoibne,  Containing  a 
Detailed  Account  op  the  Chemistry  and  Hygiene  op  Eucalyptus,  Pine,  asp 
Camphor  Forests,  and  Industries  Connected  Therewith.     By  C.  T.  Kingzht, 
F.I.C,  F.C.S.     Third  edition.    London :  Bailliere,  Tindall,  and  Cox. 
This  work,  originally  written  as  a  short  book  dealing  with  the  author's  investigatioDB 
into  the  subject  of  peroxide  of  hydrogen  and  its  development  in  the  form  of  his  dis- 
infectant "  Sanitas,"  has  become  gradually  extended  into  a  large  volume  of  439  pages. 
There  can  be  no  doubt  that  it  is  now  a  very  interesting  popular  treatise  on  sanitaiy 
science  from  a  chemical  point  of  view,  and  that  many  of  the  author's  ideas  tend  in  the 
right  direction.     His  theory  of  true  disinfection  is  to  regard  the  so-called  disease  genns 
as  being  best  attacked  by  removing  (by  oxidation)  the  septum  in  which  they  grow.    His 
views  are  best  summarised  by  quoting  from  lus  preface,  in  which  he  BBkjs  : — '^  I  have 
throughout  the  book  endeavoured,  as  opportunity  offered,  to  clearly  indicate  the  precise 


I^tions^  as  cauae  and  eifect,  which  are  now  known  to  exist  between  micro-organic  life 
H  Bocalled  infectious  or  contagious  diseases.  In  this  connection  it  is  gralifying  to  be 
Se  to  record  the  fact  that,  by  the  investigations  of  later  years»  it  has  been  well  esta- 
that  micro-organisms  do  not  produce  disease  in  any  direct  manner  or  by  their 
mechanical  presence  in  or  upon  the  body,  but  that  the  real  poisons  are  of  the 
of  chemical  (toxic)  products  which  result  from  changes  in  the  media  in  which  the 
(Ucrobes  develope  and  upon  which  they  grow  and  multiply.  This  view  I  have  for  many 
ears  consistently  advocated,  although  it  rAeived  little  credence  until  quite  recently/' 
kmi0  of  the  chapters  on  burning  sanitary  questions,  such  as  the  oxidation  of  sewage  in 
aiming  streams,  and  the  irrigation  versus  precipitation  questioo,  are  well  and  moderately 
written,  giving  a  terse,  but  fair,  hearing  to  both  sides,  and  summing  the  whole  up  in  & 
snsible  fashion.  The  later  chapters  contain  an  immense  amount  of  experimental 
Moarch  on  the  action  of  disinfectants,  and  would  doubtless  have  attracted  much  more 
Hbe  among  scientists  had  they  not  been  of  necessity  conducted  with  a  proprietary 
Hfcanoe  like  Sanitii»,  but  setting  all  such  prejudice  aside,  it  must  be  admitted  that 
^^  of  the  results  obtained  are  both  striking  and  interesting.  In  conclusion  we  will 
ive  one  other  quotation,  the  views  expressed  in  which  wiU,  we  venture  to  think,  receive 
ndoraement  by  all  our  readers.  "  I  renew  the  expression  of  my  opinion,  that  chemical 
Soers  are  urgently  needed  to  act  side  by  side  with  medical  officers  of  health  and  engineers, 
d  effectively  deal  with  the  many  important  questions  a0ecting  public  health  and  the 
aiing  of  the  community  at  large,  which  were  referred  to  in  the  preface  to  the  second 
Ution  of  this  book*  While  the  developujont  of  chemical  science  in  recent  years  haa 
een  most  marked,  sanitary  authorities  have  not  sufficiently  availed  themselves  of  its 
nrvioes,  but  relied  much  too  confidently  on  mere  engineering  skill.  The  disposal  of 
iQCulcm  sewage,  as  at  present  elFected,  will  serve  to  exemplify  my  meaning,  and  may  be 
iken  BM  by  way  of  illustrating  the  disastrous  results  that  may  ensue  from  such  unfor- 
iinaie  reliance.^* 


k  TaHATisE  ON  Alcohol,  with  Tables  of  Sfuut  GHAViTiiis.  By  Thomas  Stevenson, 
^  M*D.,  Lend.  Second  edition.  London  :  Gumey  and  Jackson* 
^kouGH  now  published  under  such  a  grandiloquent  title,  this  is  simply  thd  second 
^on  of  the  author's  table-book  showing  the  percentages  of  alcohol  (by  weight  and 
l^me)  and  of  proof  spiiit,  corresponding  to  the  gravity  of  mixtures  of  alcohol  and 
^■r.  In  arrangement  these  tables  are  practically  the  same  as  those  previously 
^kahed  by  IVIr.  Hehner  in  our  columns,  and  laid  before  the  Society  of  PubHc  Analysts 
JPIarch,  1880*  Dr.  Stevenson,  however,  claims  a  raUon  d^etre  for  his  tables  by  stating 
^t  Mr.  Hehner's  are  wrong  while  his  are  accurate.  The  tables  are  prefixed  by  a  few 
of  matter  giving  a  historical  notice  of  the  various  researches  that  have  been 
bed  on  the  specific  gravity  of  alcohol,  and  an  argument  to  prove  that  the  experi* 
\  of  Gilpin  (whose  data  the  author  has  adopted)  are  the  only  reliable  ones.  In 
I  of  his  argument  the  author  says  :— **  We  have  no  assuranise  of  the  accuracy 
ttwnes*  table,  and  it  appears  to  me  to  be  infeiior  far  in  accuracy  to  the  tables  of 
Ufl^en  and  Oiepin.  Prof.  B.  S.  McCulloh  in  an  exhattstive  report  to  the  Secretary  of 
M  Traaaory,  U.S.t  In  1848,  speaks,  too,  in  disparaging  terms  of  Fown^  ^^^    ^^ 
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Mr.  Hehner,  who  has  elaborated  a  set  of  tables  of  spirit-gravities,  based  on  Fowneef 
tables,  terms  these  ''  the  excellent  tables  of  Fownes/'  and  adds  **  all  later  investigaton 
have  confirmed  the  general  accuracy  of  Fownes'  table.''  I  have  been  unable  to  aseertun 
by  whom  the  table  referred  to  has  been  verified  in  detail ;  and  I  am  assured  on  compe- 
tent authority,  that  Mr.  Hehner's  tables  are  incorrect  at  some  points  to  the  extent  of 
nearly  one-half  per  cent,  of  proof  spirit — ^a  serious  difierence."  We  leave  the  battle  of 
the  tables  to  be  fought  out  by  their  respective  authors,  and  we  will  be  curious  to  see 
what  Mr.  Hehner,  who  usually  has  the  courage  of  his  opinions,  has  to  say  to  such  a 
direct  attack  on  his  work.  The  preface  to  the  present  edition  of  Dr.  Stevenson's  book 
contains  a  delicious  little  bit  giving  us  some  idea  of  the  labours  that  have  to  be  under 
taken  by  the  author  of  a  treatise  who  has  to  keep  up  with  the  advance  of  science.  He 
says : — "  In  issuing  a  second  edition  of  this  book — originally  published  under  the  title 
of  "  Spirit  Gravities  " — ^I  have  felt  it  necessary  to  re-fjorite  the  whole  loork  (the  italics  are 
ours)  in  order  to  bring  in  an  account  of  the  recent  investigations,  chiefiy  of  Messrs. 
Squibb,  on  absolute  alcohol.  It  is  not  necessary  to  alter  the  tables,  as  these  are  suffi- 
ciently accurate  for  all  practical  purposes."  The  part  thus  indicated  as  the  '*  whole  work" 
extends  to  sixteen  pages,  while  the  tables  occupy  seventy-three  pages.  If  it  should 
really  turn  out  that  these  tables  are  the  most  correct,  then  hundreds  of  analysts  will  buy 
the  book,  but  it  is  very  questionable  if  10  per  cent,  of  these  will  ever  trouble  to  read  the 
**  whole  work,"  the  re-writing  of  which  has  apparently  converted  a  good  table-book  into 
a  treatise. 

LAW  N0T£8,  10  OUR  READERS. 
Some  yea/rs  ago  it  was  decided  to  discontinue  the  rejwrting  of  ordinary  polieC'-eovrt  prooeedtnfi,  emi 
only  to  give  stioh  oases  as  authoritatively  established  some  point  in  connection  foith  the  working  of  the  Aett 
in  mhich  public  ajialysts  are  interested.  After  a  fair  trial  of  this  system,  a  majority  of  the  mmbert  af 
our  Society  h^ve  expressed  a  wish  that  our  old  jyractioe  should  be,  to  some  extent,  returned  to,  and,  i* 
deference  to  such  request,  we  Iiave  decided  to  resume  the  reporting  of  jfolioe  proceedings.  The  line  ffiU 
he  drawn  at  accowits  of  ordinary  cases,  aihd  reports  will  only  be  inserted  when  any  novei,  legal,  or  ekemieal 
poiiU  a/rises,  or  where  the  certifoate  of  the  analyst  is  in  af^y  way  attacked^  Any  member  or  subscriber 
connected  with  such  a  case  is,  therefore,  invited  to  furnish  us  with  a  report  of  the  proceedings,  signed  fM 
his  nam^,  not  for  pviblication,  but  as  a  gicara?itee  of  exactitude. 

Adulteration  of  Ambbican  Labd — Important  Prosecutions. — At  the  Liverpool  Police 
Court,  on  the  20th  ult.,  before  Mr.  Baffles,  several  wholesale  provision  merchants  in  Liverpool  were 
summoned  for  having  sold  lard  not  of  the  nature,  substance,  and  quality  demanded  by  the  purchaser. 
Mr.  Marks  appeared  to  support  the  summonses  on  behalf  of  the  Health  Committee  of  the  CorpoiatioiL 
The  first  case  called  on  was  one  in  which  Cuffey  Brothers,  Victoria  Street,  were  summoned,  and  for 
whom  Mr.  Pickford  appeared.    The  court  was  crowded  with  representatives  of  the  provision  trade. 

Mr.  Marks,  in  opening  the  case,  said  the  defendants,  who  carried  on  business  at  40,  Victoria  Street, 
were  summoned  for  selling  lard  which  was  not  of  the  nature,  substance,  and  quality  demanded  by  the 
purchaser.  The  warehouse  of  the  defendants  was  visited  on  the  14th  May  by  Inspector  Baker,  an 
of&cer  imder  the  sale  of  food  and  drugs  act.  He  there  saw  a  number  of  buckets  of  lard,  on  which  was 
printed,  "  N.  K.  Fairbank  and  Co.,  refined  lard,  Chicago."  He  inquired  the  price,  and  ultimatelf 
purchased  a  bucket  for  10s.  8d.  He  gave  the  usual  notice  about  requiring  the  purchase  for  analysis, 
and  offered  to  divide  it  for  that  purpose.  His  offer  was  accepted.  He  then  left  defendants  a  sample, 
another  portion  he  took  to  Dr.  Campbell  Brown  in  the  usual  course,  and  the  third  he  retained.  Dr. 
Brown  furnished  a  certificate,  upon  which,  as  a  rule,  the  case  rested.  Owing,  however,  to  commoni- 
cations  that  had  been  made  to  him  (Mr.  Marks)  by  gentlemen  instructed  on  behalf  of  the  defendants, 
in  this  and  other  cases,  it  was  thought  desirable  tlmt  Dr.  Brown  should  be  in  attendance,  so  that  he 
might  give  evidence  in  a  more  ample  manner  than  would  appear  from  his  certificate,  and  in  order  that 
the  defendants  might  have  an  opportunity  of  cross-examining  him.  The  certificate  which  Dr.  Brown 
had  furnished  stated  that  he  had  analysed  the  lard,  and  that  in  his  opinion  it  contained  considerably 
more  than  40  per  cent,  of  a  mixture  of  cotton-seed  oil  and  either  mutton  or  beef  fat  The  court 
would  probably  gather  this  was  a  case  of  greater  importance  than  cases  under  the  sale  of  food  and 
drugs  act  usually  were.  Certainly  if  the  court  was  to  be  troubled  with  all  the  information  which  had 
been  furnished  to  him  officially,  and  also  anonymously,  he  should  imagine  that  so  far  as  the  United 
States  were  concerned,  the  people  there  were  at  present  given  up  entirely  to  the  lard  question. 
(Laughter.)  However,  in  the  provision  trade  the  case  was  undoubtedly  regarded  as  of  very  great 
importanoe,  and  be  waa  hound  to  say  it  was  impoTtant  to  more  classes  of  persons  than  one.    It  was  of 
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vmrt  importance  to  the  tn&kers  of  the  lard,  whose  proftts  were  i^imply  enonnoad,  and  also  to  the  con- 
ftomers  of  the  lard.  It  stcomed  that  about  eighteen  months  ago  it  wa»  cUscovered  that  lard  was  being 
impOTtod  into  this  country  which  was  aiulteraied.  It  wa»  imported  from  America,  and  the  fact 
appeared  to  have  become  known  in  America,  and  to  have  created  a  tremendous  amount  of  feeling  there. 
Mr.  Pickford  objected  to  theae  observations  as  baing  irrelevant, 

Mr.  Marks  said  he  was  simply  leading  up  to  the  facts.  What  he  was  going  to  ^j  wa»,  that  the 
principal  manufacturers  of  this  lard  were  persons  whose  names  appeared  on  thi;  buckets,  namely, 
Falrbsmk  and  Co.,  of  Chicago,  and  Armoar  and  Company.  It  was  kno#n  to  Dr.  Caaipbeli  Brown  about 
eighteen  months  ago  that  thia  importation  of  lard  was  going  on. 

Mr,  Pickford  again  objected  to  Mr.  Marks  entering  into  matters  not  connected  with  the  present  case. 
Mr.  Marks  contended  that  his  observations  had  referenoe  to  the  case  before  the  court, 
Mr.  Kafflefl  said  he  should  rule  that  what  Dr.  Brown  did  eighteen  months  ago  was  not  releyant, 
except  it  bad  reference  to  the  summons  now  being  heard, 

Mr.  Marks  (continuing)  said  that  in  order  to  meet  Mr  Pickford'a  objection,  be  would  put  the  matter 
in  tills  way— On  examining  the  sample  in  question,  Dr.  Brown  found  that  his  researches,  which  had 
oocnpied  Itim  more  than  eighteen  months,  had  furnished  him  with  knowl&lge  that  enabled  him  to 
discover  that  the  sample  contained  cotton-seed  oil.  All  he  was  going  to  say  before  was  that  eighteen 
months  ago  Dr.  Brown  conid  not  have  done  »o.  (Liugbter,)  During  the  Last  month  when  Dr.  Brown 
analysed  the  sample,  he  fonnd  there  was  a  con«^iderab]e  proportion  of  oottDn-seed  oil,  and  also  of 
fitaarine,  either  mutton  or  beef  fat.  Lard  adulterated  in  that  way,  Dr.  Brown  would  show^  was  a  very 
inferior  article  indee<i,  was  not  of  the  same  value,  and  was  not  as  nseful  for  the  purposes  for  which 
genuine  larti  wa«  use«L  The  cotton-seed  oil  produced  in  one  season  in  the  United  States  amounted,  he 
believed,  t^  180  or  2(>0  million  pounds  weight,  OE  that  a  very  largo  percentage,  pretty  nearly  half,  was 
Qsed  Vjy  manufacturers  of  what  was  called  refined  lard,  but  which  the  proi^ecutiou  suggested  was 
•dolteiated  lard.  The  price  of  cc  tton-aeed  oil  was  only  about  22s.  6d.  a  cwt,,  and  the  price  of  beef  fit 
only  3()s.  a  cwt.,  whereas  the  price  of  pure  lard  was  428.  6d.  a  cwt.  Therefore  it  would  be  seen 
tlv  "  '  ^ach  largo  quantities  of  cotton-seed  oil  were  used,  enormous  profits  resulted  to  the  mann- 
fa  o  could  substitute  for  the  more  valuable  article  a  cheaper  one.     Every  week  there  ciimo 

Inu.  ^...i-uol  from  i;2U,00<}  to  1*30.000  worth  of  lard,  and  the  whole  of  that  he  presumed  was  used  in 
the  preparation  of  food.  It  was  consequently  a  serious  matter  for  the  consumer,  as  well  as  a 
ttiAttcr  of  considerable  im^toriUDce  to  the  fair  traders  in  lard,  who  offered  for  sale  the  genuine  article. 

Inspector  Baker  deposed  to  visiting  the  defendants*  warehouse,  and  purchasing  a  backet  of  lard 
on  wliioh  was  the  name  of  Fair  bank  and  Co, 
Mr,  Pickfonl  clid  not  cross-examine. 

Dr.  Campbell  Browo,  examined  by  Mr,  Marks,  stated  that  on  the  15th  May  he  received  the  bucket 
of  lard  from  the  last  witne^  and  analysed  it.  The  result  of  his  analysis  was  that  he  found  the  lard  to 
ooBtain  a  very  large  qoantity  of  cotton-seed  oil  and  beef  or  matton  fat.  He  estimated  the  total 
quantity  as  considerably  more  than  40  per  cent.  He  really  believed  the  quantity  was  more  than  50 
pef  cent,,  btit  he  was  quite  certain  that  it  was  more  than  40  per  cent. 

Cross-examined  by  Mr.  Pickford.— I  suppose  you  mean  the  cotton-seed  oil  a^d  the  beef  or  mutton 
tmX  together  made  40  per  cent,  ?     Yes, 

Von  don't  distingui.sh  the  one  from  the  other  7    I  have  not  done  so. 
Can  yon  do  so  7     I  can't  tell  the  precise  quantity  of  beef  fat. 

Then,  I  assume,  if  you  can't  determine  the  quantity  of  beef  f»t,  that  you  can*t  determine  the 
qumntity  of  cottoQ-.<eed  oili  I  am  quite  certain  there  was  more  than  30  per  cent,  of  cotton^seed 
oil,  bat  I  can't  determine  more*  I  can^t  estimate  exactly  the  quantity  of  beef  fat^  and  therefoto  I  oan*b 
tell  mecisely  the  quantity  of  cotton-seed  oil  over  30  per  cent. 

Does  not  your  test  tell  you  anything  about  the  beef  fat  stearine  ?  It  tells  a  good  deal  about  It, 
bm  not  the  precise  quantity. 

Up  ^  "itr  tests  show  the  presence  of  these  things  ?  I  think  you  would  require  to  attend  a 
oour»'  -i  on  chemistry  before  you  could  do  it.    (Laughter.) 

JI :    .  :  I  think  we  had  better  nut  have  that. 

Mr.  PickKird  :  What  kind  of  test  do  you  use  ?     I  put  the  whole  thing  throttgh  seven  or  eight  pro- 
i  anri  thim  argue  the  thing  out.     I  have  no  individual  test. 

y  hiere  was  no  cotton  seed  oil  at  ail  ?     Yes,  but  there  is.    (Laaghter,) 
liere  was  no  cotton  seed  oil,  but  beef  fat  only  added  to  the  laid,  coold  you  distinguish 
^-■\  /    I  «in  distingai."«h  beef  fat  from  hog's  fat. 
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jf  fact,  new  ie^ts  I    They  are  now  applications  of  old  ktiowledge, 
.1  not  UQtil  quite  recently  distinguish  cotton-beed  oil  or  beef  fat  in  the  lard  ?  I 
tiut  the  cotton^seed  oil  fifteen  months  ago,  but  1  did  not  see  my  way  to  get 
]  iently  for  judicial  purpostjs,     Kour  or  five  years  ago  I  knew  about  a  certain 
1^       T  'lon't  want  to  give  my  results  now  for  two  reasons.    One  is  that  I  am  getting  j 
r\'<:i     vwek,  and  the  other  is  I  don't  want  to  let  tho  makers  of  lard  know  how  little  1 
without  cietection.    (Laughter,) 
4,  for  tiic  defence,  said  his  worship  would  probably  liave  dinned  from  the  ccoM- 

cxamiM.  > u.t  he  wha  not  going  to  deny  the  presence  of  cotton-aeed  oil  in  this  refined  lajcd,    V£<^ 

be  was  going  to  aay  that  "  refined  lard  "  was  a  perfectly  well-kno^iRi  tntAb  \j«fccx^^x^  ^x«rs>afi«i^ 
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aware  that  it  was  a  compoand  of  fats  and  not  real  hog  fat  If  that  was  proved,  and  the  efted  d  the 
notice  on  the  barrel  that  it  was  refined  lard  meant  what  he  said,  then  he  should  bring  the  case  witbiii 
the  case  which  was  decided  about  mustard,  in  which  a  man  asked  for  mustard,  and  on  the  packet  vas 
a  notice  that  the  contents  were  not  pure  mustard  but  compound  mustard.  He  did  not  think  be  wai 
wrong  in  trying  to  stop  what  seemed  to  him  to  be  irrelevant  statements — of  wMch  a  number  had 
been  made — about  the  comparative  prices  of  the  ingredients. 

Mr.  Marks :  I  can  prove  my  statements  if  my  friend  wants. 

Mr.  Pickford :  A  great  number  of  those  statements  are  absolutely  inaccurate. 

Mr.  Marks :  I  think  it  is  only  fair  to  myself  to  say  what  I  based  my  statements  upon. 

Mr.  Baffles :  I  have  nothing  to  do  with  it. 

Mr.  Marks :  I  was  basing  my  statements  upon  the  general  brokers'  trade  circular  of  the  16ih  of 
last  month. 

Mr.  Raffles :  Don't  let  us  talk  about  it. 

Mr.  Pickford.  No,  sir ;  I  don't  want  to.  But  if  I  allow  it  to  pass  without  contradiction  it  wooM 
no  doubt  be  stated  in  the  papers  that  it  was  admitted  as  a  fact,  and  I  don't  admit  it.  I  do  admit 
that  this  refined  lard  is  sold  at  about  the  same  price  as  pure  lard,  and  I  admit  that  as  being  importut 
for  showing  that  the  people  who  use  a  very  large  quantity  of  this  stuff  in  this  country  willingly  par 
the  same  price,  and  have  no  complaint  to  make  of  the  stuff. 

Mr.  Pickford  was  proceeding  to  make  remarks  upon  the  summons  when 

Mr.  Baffles  said :  The  only  question  I  have  to  d^  with  is  the  adulteration. 

Mr.  Pickford :  But  is  it  adulterated  7 

Mr.  Baffles :  On  Dr.  Campbell  Brown's  evidence  it  is  adulterated. 

Mr.  Pickford :  I  say  it  is  not  adulterated.    It  is  sold  as  refined  lard,  and  I  can  call  evidence 

Mr.  Baffles :  I  can't  go  into  that. 

Mr.  Pickford :  If  you  say  you  can't  hear  evidence  on  that  I  can't  say  any  more. 

Mr.  Baffles ;  I  can't. 

Mr.  Pickford :  But  supposing  that  the  meaning  of  the  trade  term  <*  refined  laid  "  is  not  pore  hog^ 
lard,  then  it  is  a  compound  and  not  adulterated. 

Mr.  Baffles :  I  can't  go  into  any  special  meaning  which  is  attached  by  the  trade  to  refined  lard. 

Mr.  Pickford :  If  the  words  "  refined  lard  "  do  mean  a  compound  of  fats,  it  means  that  eveiybody 
who  buys  the  stuff,  that  the  purchaser  is  not  getting  an  article  of  a  different  nature,  quality,  and  mb* 
stance  to  that  demanded 

Mr.  Baffles :  Well,  of  course  this  case  will  go  elsewhere,  whatever  my  decision  is. 

Mr.  Pickford :  Then  I  understand  that  you  reject  any  evidence  on  my  point  ? 

Mr.  Baffles :  Tes. 

Mr.  Pickford  said  he  ought  perhaps  to  state  that  he  intended  to  show  that  refined  lard  was  a  well- 
known  term,  meaning  a  compound  of  fats  and  oil,  and  was  not  confined  only  to  the  American  market, 
but  the  English  refiners,  he  believed,  use  some  cotton-seed  oil.  Bcfinsd  lard,  whether  American  or 
English,  was  never  pure  hog's  fat,  and  everybody  knew  it. 

Mr.  Baffles :  Dr.  Campbell  Brown  tells  me  this  is  adulterated,  and  that  is  quite  sufficient  for  me. 
You  will  take  the  case  elsewhere,  I  suppose. 

Mr.  Pickford :  It  is  very  likely,  but  I  can't  say  anything,  one  way  or  the  other. 

Mr.  Baffles :  It  is  a  very  serious  question,  and  one  which  ought  to  be  dealt  with  seriously.  I  shall 
infiict  a  fine  of  £5  and  costs. 

Messrs.  Belling,  Stanley,  and  Co.,  Victoria  Street,  were  suinmoned,  and  Mr.  MnlhoUand  appaand 
for  the  defence. 

Mr.  Baffles :  What  is  the  difference  between  this  case  and  the  last  1  \ 

Mr.  Marks :  An  important  one  in  one  respect,  inasmuch  as  the  lard  is  not  of  the  samemannfae- 
ture,  but  is  from  the  otlicr  great  refiner's.  This  also  is  called  refined  lard,  but  whether  the  defonoe 
mean  to  rely  upon  that  or  not  I  don'c  know. 

Inspector  Baker  gave  evidence  of  the  purchase  of  the  lard  from  the  defendants,  and  stated  that 
when  he  offered  to  leave  a  sample  with  them  they  declined  to  receive  it.  He  then  took  the  lard  to 
Dr.  Campbell  Brown. 

Dr.  Campbell  Brown  said  he  analysed  the  lard  in  question,  and  found  a  very  large  quantity  of 
cotton-seed  oil  and  fat  extracted  from  beef  or  mutton,  lie  estimated  the  total  quantity  approximatalj 
at  40  per  cent.    The  case  was  not  so  bad  as  the  last. 

Mr.  ^MulhoUand  said  that  the  witness  had  analysed  two  samples  of  lard  of  the  same  brand  and 
had  given  different  figures.  He  therefore  applied  for  the  case  to  be  adjourned  for  the  lard  to  be 
sent  to  Somerset  House  for  analysis. 

Mr.  Baffles  said  he  should  decide  the  case  himself. 

In  cross-examination.  Dr.  Campbell  Brown  said  he  believed  that  of  late  years  the  oil  formerly 
taken  out  of  hog's  fat  to  make  it  harder  and  more  fit  for  carriage  was  not  now  saleable,  because  of  the 
introduction  of  mineral  oils  for  lubrication. 

Mr.  Mulholland  :  And  therefore  it  becomes  commercially  more  important  to  put  bardening  staff 
in  the  lard  than  to  take  out  the  oil  7 

Witness :  It  becomes  important  to  the  manufacturers,  but  it  is  not  right. 

Mr,  MalboUand :  Yon  .are   not  the  analyst  of  right  and  wrong,  imt  only  of  lit  and  stearinc. 
(Langbter,) 
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Mr.  MulboUand  submitted  th&t  the  case  came  within  the  first  Btibaecsiion  of  the  Act,  namelj  that 
ib6»e  ftubeteDces  were  not  introduced  for  any  f raadulent  purpose,  but  for  the  parpose  of  hardening  the 
Rid  and  making  it  merchaotable* 

i^ltr.  Raffles :  It  cannot  be  for  the  purpose  of  bringing  it  over.    I  am  ogainat  you  there. 
^^Ir.  Mulholland  said  be  abo  took  the  same  point  as  Mr.  IHckford,  and  as  his  worship  waa  again 
^^T there  be  sapposod  he  would  grant  tiiom  a  case  on  that  as  well  as  on  other  poinis  if  neceasaiy, 
^bAi.  Raffles;  I  will  give  yon  any  means  you  may  require  for  testing  my  decision.    It  is  very' 
teslrable  ibis  matter  should  be  settled.    I  shall  inflict  the  same  penalty  of  M  and  ooets. 

Mescrs.  J.  and  T.  Kd wards,  provi^an  dealers^  Wbiteohapel,  were  summoned  for  a  similar 
iflttioe* 

,  Edwards,  a  member  of  the  Urm,  api>eared  und  stated  that  he  bought  the  lard  as  pure  lard. 
,  Marks ;  If  you  did  I  should  sue  the  manufacturers  for  the  amount  of  the  fine  and  costs. 
be  invoioe  for  the  lard  was  Handed  to  his  worship*  who,  however,  said  it  was  no  warninty  of 

\  Edwards  sidd  he  bought  the  lard  as  pure,  and  consequently  he  thought  tlie  fine  ought  to  be 

in  the  other  cafles. 
r.  Raffles  said  he  should  inflict  the  same  fine,  £5  and  costs. 

'  Alleged  Adultkhation  of  WmaKr.— Ellen  Walker,  the  landlady  of  The  Hotel,  Tuxford,  was 
(ummoDod  for  selling  whisky  30*8  under  proof. 

Frederick  Wm.  Holden,  of  Retford,  inspector  under  the  Food  anrl  Drugs  Act,  proved  the  purchase 
vf  a  smaU  portion  of  whisky,  and  produced  the  certificate  of  Dr.  Otto  Hchner,  the  county  analyst,  which 
itated  the  whisky  was  adulterated  to  the  extent  named,  whereas  the  law  permitted  the  strength  to  be 
K5  decrees  under  proof  only.  All  this  was  admitted ;  but  the  defence  set  up  was  that  a  notice  was 
^ted  up  in  the  bar,  the  fiinoke*room,  and  elsewhere  as  follows  : — "  All  spirits  sold  in  this  establishment 
ire  diluted,  but  not  under  half-proof  strength,'*  and  Mr.  Bcscoby  quoted  the  caae  of  Gale  r,  Klsie 
[L.R.4  Queen's  Bench  Division,  voL  10,  p.  615)  to  prove  that  in  the  face  of  such  a  placard  there  could 
be  oo  prejudice  to  the  purchaser,  and  that,  therefore,  no  offence  had  been  committed.  The  presence  of 
^  sotloe  was  not  denied,  but  upon  the  point  whether  it  was  so  concealed  by  a  larger  poster  as  to  be 
Uifin  from  sight,  much  conflicting  evidence  wait  adduced.  No  decision  was  given  on  this  contention. 
^B^  further  point  was,  however,  raised,  namely,  that,  at  the  time  of  the  purchase,  the  inspector 
^B^  forttiwith  notify  to  the  seller,  "  or  his  agent  selling  the  liquor,"  that  it  was  bought  for  analysis 
by  the  county  analyst.  Now  the  whisky  was  sold  at  a  small  window  in  the  public- house  by  the  barmaid  ; 
ftud  although  the  insx>ector  duly  made  the  notiHcation  a»  required  by  the  law,  he  made  it  not  to  the 
**  person  selling  the  liquor,'*  but  to  the  son  of  the  defendant,  who  managed  for  his  mother,  and  in  a  room 
i  bj,  immediately  after  the  purchase.  It  was  upon  this  point  that  the  charge  was  diBmisaed^  but  the 
f  granted  a  case  for  appeal. 

'IiABD  Cheese**  Pbosboutiok. — Dennis  M'Ca«hin^  provision  merchant,  765,  Qallowgate, 
i  before  Sheriff  Balfour,  in  answer  to  a  summons  charging  him  with  having,  on  10th  May,  sold 
of  cheese  to  Robert  Inglis,  sanitary  inspector,  the  fisit  of  which  consisted  essentially  of 
*ae  or  foreign  fat.  The  respondent  said  that  he  bought  the  cheese  as  Danish  cheese,  and 
ot  atrane  that  there  was  anything  wrong  with  it.  He  was  told  by  the  man  who  sold  it  to  him 
lit  was  good,  and  not  having  an  experience  in  the  trade  be  believed  this.  Had  he  known  there 
trasa  risk  in  selUng  it  he  should  never  have  purchased  it.  In  answer  to  the  Sheriff,  M'Oashin  admitted 
ifaat  on  the  invoice  which  he  received  from  the  dealer  the  cheese  was  termed  ''  lard  cheese."  The 
Sheriff  said  that  in  termiug  this  lard  cheese  the  seller  had  protected  himself,  but  the  accused  had  not, 
iMatise  it  had  been  held  that  a  simple  invoice  wa."?  not  a  guarantee.  The  accu^ied  required  to  be 
^tected  by  a  guarantee.  He  evidently  knew  tlil^  was  lard  cheese  before  it  was  sold,  and  he  ought  to 
mve  told  the  purchaser  that  it  was  such  before  selling  it.  There  was  no  harm  in  selling  lard  cheese 
f  the  purchaser  knew  what  he  or  she  was  getting,  but  it  would  not  do  for  a  person  to  be  served  with 
i  who  went  into  the  shop  to  get  milk  cheese.    Els  lordship  imposed  a  penalty  of  ^3. 

BBLUlffG  MAfiGARiNE  FOB  SALT  BuTTEE.— Before  Sheriff  Dove  Wilson,  at  Aberdeen,  William 
man,  grocer,  Qallowgate,  was  charged  with  having  on  the  26tfa  April,  sold  and  delivered  to  James 
tfackintosh,  sanitary  officer,  an  article  of  food — namely,  a  quantity  of  fatty  matter  which  was  not  of 
the  nature,  substance,  or. quality  of  the  article  demanded — namely,  salt  butter,  in  respect  that  it  con- 
tained fat  or  foreign  matter  to  the  extent  of  87  percent.  He  pleaded  not  guilty.  Alexander  Davidson, 
^be  grocer's  a^tnij^tant,  in  answer  to  the  Prosecutor,  said  that  be  told  Mackintoeh  at  the  time  he  had  no 
lalt  butter,  but  that  he  had  margarine.  He  told  him  it  was  margarine  because  he  was  informed  of  the 
purpose  for  which  it  had  been  bought.  They  were  in  the  habit  of  supplyiug  customers  who  asked  for 
lalt  butter  witli  margarine  without  any  remark.  They  had  no  salt  butter  in  the  shop  on  the  day  in 
iiiPHtion.  Further  evidence  having  been  given,  the  charge  was  found  proven,  and  in  giving  judgment 
'T  siiid  it  did  not  seem  to  lili<  Lordship  that  to  sell  a  quantity  of  margarine  as  butter  was  pro- 
ider  the  Act  simply  because  at  the  time  of  the  sale  the  seller  wrapped  the  article  in  a  wrapper 

Ki  u  hich  the  word  "  Margarine  ''  was  printed.  The  section  of  the  Act  applied  evidently  to  cases 
re  tliere  was  a  more  or  Ics^  accidental  or  necessary  mixturef  and  was  never  meant  to  apply  to  a  cue 
Ibe  preseotv    It  was  never  meant  that  the  pabUc,  after  being  sui^lied  with  one  article  shonld  ba.'v^ 


DO  remed7  because  tbe  name  of  atiotber  article  was  marketl  upon  the  poicel*  As  the  due  bid 
evidently  been  brought  to  settle  the  qaestion  whether  this  practice  was  i%ht  or  wrong  it  wsis  nut 
necessary  to  impose  a  heavy  penalty*  llis  Lordship  took  the  opportunity  of  saying  that  so  fiar  as  bii 
knowledge  went  margarine  was  a  perfectly  fnofTensive  substance.  There  was  no  reason  whatever  wbv 
it  BhoQld  not  be  sold,  provided  always  it  was  8old  openly,  and  nobody  »old  the  article  either  delibentet^ 
or  tacitly  representing  it  as  an  article  of  a  higher  quality-  '^^^^  appeared  to  have  been  done  lieie,a&il 
therefore  the  penalty  would  be  one  of  £2, 
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COKRESPONDENCfi. 

[2%/t  Editor  u  not  in  anjf  wm  r^OH*ible  far  opinwiu  e^jtresird  hff  kii  ti0fr0»pmidfnt4>] 

To  the  Editor  of  the  Analyst. 

Bib, — In  his  article  ''  On  Adulterated  Lard,"  in  the  April  Analyst,  pp.  60  and  70,  Mr  Stephtt 
l\  8harplL'«4,  8iite  Assaycr  of  Massachusetts,  makes  some  remarks  that  will  bear  commenting  upon. 

In  the  first  place  he  states  ;  **  As  its  well  known  cotton-seed  oil  is  a  semi-drying  oil,  having  stfcmfC 
siccative  properties  at  the  temperature  of  212*^  F.,  thb  admixture  unfits  the  lanl  for  many  uses.  Il 
is  impossible  to  make  good  biscuits  with  such  a  compoi.ind,  as  they  rapidly  become  rancid.** 

We  preeuroe  his  term  **  biscuit "  is  equivalent  to  **  cracker."  The  amount  of  lard  used  in  craclccr* 
bftldng  is  almost  infimtcKimaU  compared  with  the  lard  used  for  other  purposes.  Cracker-bakers  uevi'i 
use  anything  but  hog  lard,  and  the  maoufacturers  of  re&ned  lard  do  not  attempt  to  sell  their  produi:d 
to  cracker- makers,  though  for  all  other  purposes  it  is  as  good  if  not  snperior  to  the  hog  product. 

In  order  to  test  the  charges  mad©  ag:iin^t  cotton-seed  oil  by  cracker-makers,  the  writer  had  a  bstcb 
of  crackers  made,  in  which  a  mixture  of  cotton-seed  oil  and  beef  stearin  was  substituted  for  lard.  Tin  ' 
crackers  when  first  made  had  a  better  flavour  than  if  lard  had  been  used,  and  it  was  four  months  before 
they  showed  any  indication  of  the  rapid  rancidity  mentioned  by  Mr.  Shaiples,    At  the  end  of  fii 
months  they  were  rancid,  but  oot  enough  to  prevent  their  being  eaten. 

Some  Jumbles  baked  eight  months  ago  with  the  same  compound  are  as  sweet  as  tbe  day  th^ 
were  made. 

Second:  "The  refining  of  lord  consista  solely  in  adulteratiog  it  with  ootton-seed  od  andoko* 
stearin/' 

Mr.  Sharpies  haa  never  refined  any  lard,  or  he  would  not  make  such  a  statement.  To  begin  witli, 
the  lard  has  to  be  carefully  settled  to  remove  the  suspended  particles  of  animal  tisane,  and  tbe  smaU 
percentage  of  tank  water  left  In  by  tbe  rendering.  The  water  and  membraneous  matter  will  range  b 
prime  steam  lard  from  0  25  to  0-50  per  cent.,  and  is  bad  for  the  keeping  qualities  of  the  lard.  Often 
settling  alone  is  insuMcient,  and  the  lard  has  had  a  vtrashing  with  a  little  weak  lye  to  remove  tbe 
impurities. 

The  oleo-st'Carin  has  to  be  carefully  selected  and  refined,  and  the  same  is  true  of  the  ootton-se^l 
oU.    Englitih  cotton-seed  oil  made  from  Kgjptian  seed  would  not  be  suitable  for  refined  lard,  and  i&  i 
America  would  be  used  for  soap  or  lubricants.  ' 

Mr.  Sbarple>s  neglected  to  state  that  lard  refiners  press  a  large  amount  of  their  lard  in  order  to 
obtain  **  lard  iitearin,"  which  is  used  in  the  refined  lard  to  give  it  the  reqxiisite  hardness.    Since  llii  i 
inauguration  of  the  oleo-margarine  industry  the  packers  have  systematically  robbed  their  lard  of  tht  | 
**  leaf,"  or  omentum  fat,  and  have  thus  reduced  the  melting-point  of  commercial  lard.    Aa  lard  of  tuoj 
melting-point  has  little  value  in  making  light  paatjy,  the  lard  refiner  has  to  overcome  this< 
by  the  addition  of  lard  steann,  or  oleo-stearin  in  proper  proportions  to  make  the  lard  give  1 
results. 

Regarding  the  Belfield  test,  I  would  say  that  while  at  times  it  gives  very  characteristic  < 
other  times  the  crystals  are  not  definite  enough  to  be  relied  on  implicitly.    The  nitric  acid  test !_ 
to  be  uncertain,  as  old  samples  of  lard  will  show  a  marked  coloration  in  the  absenca  of  ootton-4 
oil.    Same  is  true  about  the  sulphuric  acid  teat. 

The  Bechi  test  is  at  times  uncertain,  owing  to  the  method  of  refining  used  on  the  cotton-see 
On  old  samples  of  oil  it  sometimes  gives  negative  resolta,  while  with  pure  hud  oil  it  wiU  sometime! 
a  slight  reaction,  especially  old  samples .  David  WbssoM 

Chicago,  U.8.A.,  May  15tb,  1888. 


^HBwroi 


lb  the  Mitor  of  Vie  Analyst. 
R, — My  attention  ban  been  called  by  Mr.  Alien,  and  also  by  Mr.  Jones,  of  Wolvcr 


r  in  my  paper  on  **  The  iodine  absorptions,  combining  weights,  and  melting  points  of  _ 
fatty  acids,'*  which  appears  in  the  Akalvht,  May  1888,  p,  89.      In  the  fiwt  column  of  the  ta!il*i 
of  rotfults,  **Nftme  of  oil  or  fat"  should  read,  *•  Name  of  fatty  acids.** 

As  this  mistake  may    possibly  lead  to    coufusi<:»n,  if    not  corrected,  I    shall  be  obliged  if  ] 
can  publish  this  letter  in  the  next  tmmber  of  tbe  Analy8T. — 1  am,  etc., 

Manchester,  June  22nd,  1886.  HowLAKo  WtLhlhmB, 
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PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 
POLLUTED  DRINKING  WATER    AND   THE   CLOSURE  OF   WELLS. 

BY    ALFRBD    HILL,    M.D,,    FXC* 

{Reml  at  ty.  Meeting,  Jum  2t>,  1888.) 
:>FBSsioNAi«  and  even  public  opinion  has  long  been  opposed  to  the  use,  for  drinifing, 
water  polluted  by  excrementitious  matters  or  sewage  j  the  iiae  of  such  water  not  only 
\  repugnant  to  sentimeDt,  but  eac|}erience  has  proved  that  it  isometimes  produces  serious 
and  death.  This  fact  has  been  recognised  from  the  earliest  historic  times,  and  in 
the  more  enlightened  and  more  scientific  modern  times  it  is  still  more  frequently  brought 
home  to  us*  For  the  last  balfcentury  the  subject  has  received  greater  attention  than 
ever  before,  till  it  has  come  to  be  generally  acknowledged  that  sewage-polluted  water 
cannot  be  drunk  with  safety.  This  widespread  impression  has  led,  in  many  large  com- 
munities^ to  the  obtaining  of  Parliamentary  powers  to  supply  pure  water  from  a  dis- 
tance, either  from  the  surface  of  the  earth  in  districts  free  from  population,  as  Glasgow 
from  Loch  Katrine,  Manchester  from  Thirlmere,  and  Liverpool  from  the  source  of  the 
Kevern,  a^^  Rome  did  from  the  distant  Arno  ;  or  from  the  strata  of  the  earth  at  points 
I  deep  as  to  be  beyond  the  influence  of  surface  filth,  and  to  the  abolition  of  the  surface 
dIIs  of  such  towns  at  one  sweep. 

These  special  and  local  Acts,  as  well  as  the  Public  Health  Act,  have  served  not  only 
to  confirm  public  opinion  in  favour  of  pure  water,  but  they  have  also  equally  led  the 
ablic  to  believe  that  it  was  only  necessary  to  prove,  either  by  common  observation  or 
chemical  means,  the  pollution  of  a  water  supply  with  animal  matter,  in  order^ — in 
of  wells  especially — to  enable  the  closure  of  «uch  supplies  to  be  effected*  In  some 
there  has,  however,  been  no  general  closure,  but  each  well  ib  chemicidly  examined 
detail,  and  dosed  if  the  circumstances  warmnt  thin  proceeding.  On  the  mere  proof 
such  pollution  hundreds  of  thousands  of  wells  in  the  country  have  been  closed :  in 
mmie  caaes — notably  with  the  Broad  Street  pump  at  Westminster — after  injury  being 
jproved,  but  in  most  cases  without  any  such  proof  whatever. 

Two  ca«ee  recently  decided,  however,  have  excited  much  surprise  and  disappoint- 
etit,  Inajimuch  as  orders  to  close  the  polluted  wella  were  refused,  on  the  ground  that  it 
not  boon  prnt^etl  that  tJie  waters  were  **  injurious  to  health  '* ;  these  words  are  from 
7(>tb  Section  of  the  Public  Health  AjCt,  \^1b.    Oto  cR.  ^^M«fe  iaM«  ^awaax^Gsii  '^a-. 
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Enfield  ;  the  other  at  Birmingham.  The  Enfield  case  was  hrought  before  the  Society  d 
Medical  Officers  of  Health  on  the  18th  of  May  by  the  analyst,  Mr.  Lloyd,  who  raised 
the  question,  What,  in  the  words  of  the  70th  Section  of  the  Public  Health  Act,  consli- 
tuted  "  water  injurious  to  health  1 ''  He  said  the  presence  of  sewage  matters  in  potaUe 
water,  even  when  in  large  quantity,  appeared  not  necessarily  to  do  so,  though  if  the 
sewage  contained  the  germs  of  disease  it  would ;  and  he  mentioned  eminent  authorities 
who  had  shown  '^  that  no  sufficient  chemical  variation,  to  be  of  a  decisive  character, 
existed,"  to  indicate  when  pollution  is  injurious  and  when  not.  Bacteriology,  he  said, 
was  equally  at  fault  in  proving  the  existence  of  disease  germs.  Beoognising  tiiese  bets, 
he  had,  he  said,  when  reporting  upon  contaminated  water,  simply  stated  the  water  con- 
tained sewage,  and  was  therefore  unfit  for  drinking  purposes,  amd  this  had  sufficed  tii 
most  cases  to  ensure  t/ie  closing  of  tlie  wells ;  but  recently  a  contested  case  at  Enfield  wis 
lost  on  the  ground  that  the  report  did  not  use  the  words  of  the  Act.  The  water  in 
question  contained  : — Total  solids,  83*72;  loss  on  heat,  7'0.  Oxygen  absorbed,  0'157; 
CI,  8-40  ;  N,  as  nitrates,  228 ;  NH,  -084 ;  Alb*.  NH,  -008.  No  water  analyst  of  ex- 
perience could,  it  would  be  supposed,  do  otherwise  than  condemn  such  a  water,  yet,  sin- 
gularly enough,  two  other  chemists,  whose  analytical  results  agreed  with  Mr.  Lloyd's, 
and  who  made  their  analyses  independently,  gave  favourable  reports  of  the  water. 

"  The  owner  of  the  well  disputed  his  report,  and  an  analysis  on  his  behalf  was 
made  by  Mr.  Gregory,  who  found  practically  the  same  result,  with  the  exception  of  the 
nitrates,  which  he  gives  at  4'22,  and  who  reported  '  a  perfectly  safe  water  to  use  for 
drinking  and  domestic  purposes,  being  free  from  any  trace  of  sewage  contamination.'  In 
view  of  the  conflicting  evidence,  the  magistrate  decided  to  send  a  sample  to  Dr.  Bell  at 
Somerset  House,  and  he,  in  his  report,  stated  that  his  results  did  not  differ  materially 
from  the  previous  analyses.  It  was  evident,  he  thought,  from  the  large  quantity  <^ 
saline  matters  present,  that  it  passed  through  a  stratum  of  earth  largely  charged  with 
sewage  or  organic  refuse,  and  carried  down  with  it  various  products  resulting  from  the 
oxidation  of  the  organic  matter,  which,  though  not  dangerous  to  health,  was  very  objec- 
tionable. As  to  how  such  a  sentence  came  in  the  Act,  he  thought  it  was  taken  for 
granted  that  the  mere  presence  of  sewage  in  potable  water  vn^primd  facie  evidence  that 
the  water  was  injurious,  and  that  view  was  supported  by  the  fact  that  in  the  Sixth 
Report  of  the  Bivers  Commission  on  Domestic  Water  Supply  river  water  receiving 
sewage,  and  shallow  well  waters  were  designated  dangerous,  without  any  consideration  of 
the  quantity  of  pollution.  So  long  as  Somerset  House  was  made  the  court  of  appeal,  it 
practically  amounted  to  an  inability  to  close  polluted  wells." 

I  have  stated  this  case  at  some  length  because  it  is  almost  on  a  perfect  parallel  with 
the  Birmingham  case,  in  which  the  water  was  very  similar,  being  better  in  some  reepects, 
but  worse  in  others.  The  analytical  results  obtained  by  myself  in  100,000  parts  were  as 
follows :— Total  soUds  1482;  NHj  -001;  Alb^  NH^  -015;  N  as  nitrates  6-6 i 
chlorine  11*2. 

As  in  the  Enfield  water,  however,  the  point  on  which  the  whole  case  turned  was 
the  word  "  injurious."  In  my  evidence  I  said  the  water  presented  all-round  evidence  of 
pollution  with  matter  derived  from  sewage ;  it  was  therefore  dangerous  for  domestic  use. 
The  counsel  for  the  defence  asked  me  this  question  :  '^  Seeing  before  you  the  defendant, 
who  is  now  in  perfect  health,  and  who  has  drunk  the  water  daily  for  twenty-five  years 
without  any  illness,  do  you  mean  to  swear  that,  if  he  were  to  drink  now  a  pint*  or  a 
quart  of  the  water,  or  more,  it  would  prove  injurious  to  his  health  1"  I  replied,  "  No ;  it 
might  not  at  the  present  time,  though  it  might ;  or,  if  not  now,  at  some  future  time." 
The  magistrate  then  asked  me,  "  Do  you  say  this  well  is  injurious  to  health  f  "  to  which 
I  replied,  <<  No;  I  say  it  is  dangerous,  and  likely  to  injure  health  at  any  moment."  The 
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lOAgistrate  then  said,  *'  I  think  we  must  diamiBs  the  case."  Mr,  Parker,  the  laapector 
t  NaiBanoee :  *^  On  what  ground,  your  worship?"  Mr.  Goodman:  **  You  have  not 
^ved  that  the  well  is  bo  polluted  as  to  be  injurioun  to  health/'  It  was  true  I  had  not, 
^ecaofie  I  coald  not  point  to  illness  or  death  which  had  been  pit>duced  by  it,  and  I  know 
^^^  other  proof  ;  but  1  had  proved  all  that  chemical  anal vbib  enabled  nie  to  do— viz., 
^Ht  was  polluted  in  the  same  manner  (that  ie,  by  animal  matter)  ajs  many  wells  are 
^^B  have  been  known  to  produce  illness  and  death.  Surely  it  wan  never  intended  by 
^^^ct  that  polluted  wells  are  not  to  be  closed  until  disea^  or  death  have  resulted 
Rm  their  u*s6  ;  and  yet,  as  I  had  proved  everything  short  of  this,  I  don't  know  what 
iher  proof  was  left  to  be  produced. 

The  failure  of  the  En  tie  Id  and  Birmiogham  prosecutions  is  not  only  disappoiotiug* 
>at  very  embarrassing  in  its  influence  on  future  action.  I  don't  know  how  Mr*  Lloyd 
)M  fared  with  his  Authority,  but  in  my  cai^  all  the  blame  is  put  upon  my  shoulders, 
lecatiae  I  did  not  swear  that  the  water  was  **  injurious,"  and  so  comply  with  the  wording 
1  the  Act.  But  how,  as  a  cjonsdentious  witness,  could  I  do  this  when  I  know,  as  we  all 
inow,  that  water  contaminated  by  normal  or  uninfected  sewage  is  drunk  every  day  by 
HilHons  of  people  with  apparent  impunity  ?  My  answer  to  the  categorical  question  put 
o  me  by  counsel  as  to  whether  a  draught  of  the  Birmingham  well  water  in  question 
rould  now  injure  the  defendant  would  at  oncse  have  neutralised  any  opinion  of  mine  to 
he  contrary  in  the  minds  of  the  Bench,  and  so  the  socriHce  of  my  convictions  would 
l&re  done  no  good,  while  it  would  have  left  me  discredited  in  the  opinion  of  conscien- 
ious  men  competent  to  judge  of  the  question,  and  an  object  of  life-long  contempt  to 
byself.  A  scientific  witness  is  n6t  an  advocate  ;  he  should  not  be  a  partisan.  It  is  his 
en  duty  to  tell  the  truth,  as  far  as  he  believes  he  knows  it,  **  without  fear,  favour, 

Rbction,'*  and  regardless  of  all  consequences ;  he  is  not  reeponsible  for  them ;  and 
fin  any  case,  to  whatever  extent  he  may  unjustly  be  made  to  suHer  in  **  mind,  body, 

ate,"  he  cannot  he  brought  by  any  power  to  a  lower  condition  than  that  of  the 
^ted  general,  who,  in  retreating,  cried,  **  All  is  lost  but  honour*" 

Less  with  the  object  of  obtaining  con&rmation  of  my  views  than  to  educate  and 
Misf y  the  doubts  of  others,  I  wrote  to  several  acknowledged  eminent  water  analysts  and 
bedical  officers  of  health,  asking  their  opinions  on  the  words  *'  injurious ''  and 
'  dangerous."  The  following  are  some  of  their  replies,  the  first  three  being  from  gentle- 
Hen  having  occupied  and  occupying  the  most  important  chemical  and  medico-chemical 
lositions  under  Government — ^viz.,  Dr.  Frankland,  of  the  Rivers  PoUution  Commission  ; 
^.  Dupre,  Analyst  to  the  Local  Government  Board ;  and  Dr.  Thomas  Stevenson, 
Analyst  to  the  Home  Olhce  : — 


[CopyO  **  The  Yews,''  Reigate, 

|Y  nKAS  Dr,  Hill,  Mav  26M,  1888. 

In  reply  to  your  letter  of  the  19th  inst,  I  am  decidedly  of  opinion  that  no  analytical 
i  can  justify  the  opiniou  that  a  particular  samplu  of  water  ia  injnrioiis  to  healthj  luilees  actual 
B  are  detected  %  but  if  the  sample  contains  palpable  evidence  of  pollution  by  unimid  organic 
r,  it  ii»  undoubtedly  dunyeroug  to  health,  inasmuch  oa  it  might  be  actually  mjurious  at  the 
he  «ample  wub  taken,  or  may  l>ecomo  so  at  any  moment. 

Tith  rej*ard  to  the  personal  execution  of  analyses,  it  is  neither  jxissible  nor  desirable  tliat  the 

til  of  ii  luhomtory  should  personalty  make  the  aualytic-al  detc^rminatioua ;  but  they  should 

'   '  liis  direction  or  super^-ision,  and  the  evidence  of  the  assistant  who  actually  makes 

tendered  if  the  resulta  are  challeugtd.     I  have  often  known  tliis  done,  but  I  do 

;  rviut-Huuui  a  case  in  which  the  assistant  was  actually  called. 

Believe  me,  yours  very  truly, 

(Signed)  E,  FaA^KLAXn, 
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Laboratory,  Westminster  Hospital  Medical  School,  Caxton  Street,  Westminster,  S.W., 

Dear  Dr.  Hill,  June  Ibtk,  1888. 

There  cannot  bo  the  slightest  doubt  that  the  well  water,  details  of  the  analysis  of  idiich 
you  have  furnished  to  me,  is  polluted  to  a  very  serious  degree  by  sewage  or  similar  matter— m 
fact,  it  is  little  else  than  sewage  oxidized  to  a  greater  or  lesser  degree  by  filtration  throng  soil 
Such  a  water  is  totally  unfit  for  use.  At  the  same  time,  I  quite  agree  with  you  that  you  cooid 
not  conscientiously  have  sworn  that  the  particular  sample  of  water  you  analysed  was  injuriim  U 
health.  All  that  a  chemist  can  do  in  such  a  case,  seeing  that  we  have  as  yet  no  means  of  identify- 
ing any  of  the  germs  producing  typhoid  fever,  cholera,  etc.,  eta,  is  to  state  that  the  water  ii 
polluted  by  lanimal  matter — probably  excrementitious — and  that  it  may  at  any  time  beooma 
injurious.  What  I  usually  do  in  such  a  case  as  this  is  to  condemn  the  well,  rather  than  the  p«>- 
ticular  sample  of  water.  If  a  water  shows  sewago  pollution  it  may  or  may  not  be  injurious;  uti 
depends  upon  circumstances  at  present  l)eyond  the  ken  of  the  water  analyst,  but  at  all  events  it 
proves  that  the  well  from  which  the  sample  of  water  has  been  taken  must  be  in  more  or  less  direct 
communication  with  sewage  matter,  and,  whenever  such  sewage  matter  contains  the  germs  of 
disease,  the  water  from  the  well  will  bo  dangerous  to  every  one  drinking  it. 

Yours  very  truly,  (Signed)  A.  DupRi. 

Chemical  Laboratory,  Guy's  Hospital,  London,  S.E., 
Dear  Dr.  Hill,  June  l^tk,  188a 

I  have  read  with  much  interest  your  case  of  the  refusal  of  the  magistrates  to  order  the 
closing  of  a  well  where  you  testified  that  the  water  was  dangerous  to  healw,  although  voa  vhj 
properly  declined  to  say  that  the^  water  was  actually  injurious  to  health ;  and  I  have  the  figaresat 
your  analysis  before  mo. 

I  think  you  were  quite  right  in  your  opinion,  and  also  in  using  the  expression  '' dangeroaft." 
I  am  in  the  habit  of  using  the  term  ''  dangerous ''  in  my  reports  on  such  waters  as  this  one  yoa 
analysed,  and  of  purpose.  They  are  waters  which  expose  the  drinkers  to  risk,  although  individodi 
may  again  and  again  drink  them  without  actual  resulting  harm.  Without  it  can  be  shovn 
that  "mjurious**  and  •*  dangerous"  are  synonymous  terms,  "dangerous"  is  the  better  and  more 
correct  expression. 

Should  the  decision  in  your  case  be  upheld,  in  future  it  will  be  well  to  use  the  word 
"  injurious  "  with  the  qualification — «>.,  *•  likely  to  injure  health  "—or  to  have  the  law  altered. 

Believe  me,  yours  very  faithfully,  (Signed)  Thos.  Stevenson. 


From  H.  Tomkins,  Esq.,  M.D.,  B.Sc.,  Medical  OflGlcer  of  Health,  Leicester. 
Borough  of  Leicester,  Health  Department,  Town  Hall, 
Dear  Dr.  Hill,  16M  June,  188a 

/?«  "Polluted  Water." 
The  analysis  of  the  water  (of  which  you  sent  me  a  copy)  is  sufficient  to  warrismt  itsbeiiig 
condemned  without  hesitation,  and  I  cannot  understand  your  magistrates  refusing  to  do  so  in  the 
face  of  your  evidence. 

I  have  constantly  condemned  water  less  polluted  than  this,  and  have  had  no  difficulty  in 
getting  wells  closed  on  certifying  that  such  is  dangerous  to  health.  Of  course  the  absolute  prorf 
of  its  injury  could  only  be  sworn  to  after  illness  h^  been  caused  by  it ;  but  it  appears  to  be  aveiy 
anomalous  position  for  any  authority  to  be  in,  whoso  duty  is  to  guard  the  pttblie  health  againit 
danger,  to  wait  until  injury  has  actually  resulted. 

I  agree  with  you  that,  if  justices  take  this  view  of  the  wording  of  the  70th  Section,  the  sooner 
it  is  amended  the  better.  Yours  faithfiilly,  (Signed)  Hy.  Tomkins. 

From  Matthew  A.  Adams,  Esq.,  F.R.C.8.,  Medical  Officer  of  Health,  Comity  Analyst 
and  Analyst  for  the  Borough  of  Maidstone. 

Ashford  Boad,  Maidstone, 
Dear  Dr.  Hill,  16M  June,  188a 

I  am  quite  of  your  opinion  as  to  the  danger  of  allowing  such  a  water  as  you  send  n» 
particulars  of  to  be  used  for  drinking  purposes.  The  great  excess  of  solid  matter  (imless  otlw*- 
wise  explained),  the  high  chlorine,  and  particularly  the  great  excess  of  nitrates,  make  it,  in  my 
opinion,  imperative  that  the  well  should  be  closed  because  of  the  constant  risk  to  thoiB 
drinking  it. 

Of  course  it  is  impossible  for  anyone — chemist  or  other — without  actual  demonstration  to  ny 
that  my  polluted  water,  for  the  time  being,  is  positively  "  injurious,''  and  it  is  unreasonable  to 
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ippOfie  that  the  P.H.  Act  woiiJd  roquire  an  analytical  opinitm  on  the  subject,  if  tho  injurious  pro- 
irtioe  of  a  water  could  V>©  i>thcrwi9ci,  legally  and  more  directly,  demonstrated,  Jt  would  hardly  do 
^administer  the  water  in  question  to  a  $it^cej)ti6/€  permn  to  test  the  opinion*  The  fact  is,  as  all 
^^ly  informed  persons  well  know,  an  opinion  in  such  cases  can  l)e  based  on  inference  alone, 
jjWtrhapB  the  enclosed  "  f.rtract,''  which  further  explains  my  views  and  my  mode  of  dealing 
MMtuch  cases,  wiU  inteiest  you.  Yours  faithfully, 

fe(Signetl)  Matthew  A.  Adamb. 
^om  Dr.  Walter  J.  Sykes^  late  Medical  Officer  of  Health  and  Public  Analyst  for 
outh. 

iThe  Laboratoiy,  1 

1 1 ,  Billiter  Square,  1 

London,  E.G.,  I 

uut  Ha,  Hii-L»  June  18M,  1888. 

I  duly  received  yours  enclosing  analysis  of  a  sample  of  water.    There  can  be  no  two 
s  on  tlio  matter ;  it  is  an  exceedingly  polluted  water,  and  totally  unfit  for  hiunan  consump- 
dfiu     I  consider  your  qualilication  "  datigerous  "  to  be  the  correct  one ;  it  is  a  water  i*eceiving  a 
Kr.,  ..nnntity  of  animal  ori;anic  pollution,  and,  though  at  present  the  larf^e  amount  of  this  is 
iMc^S  into  harmless  nitrogen  compounds,  yet  no  one  can  foresee  bow  soon  this  action 
;  and  when  it  does,  either  temporarily  or  permanently,  disease  an<l  probably  death  wili 
» the  result. 

I,    1  have  had  to  regret  on  many  occasions  that  the  bench  adopt  such  literal  interpi-otations  of 
^bording  t»f  the  Public  Health  Act,     It  has  several  times  happened  to  me  to  be  unable  to  f;et 
H^CTous''   drainage    arrangements   altered,   because   I  could  not  prisitively   say  they  were 
Injurious  "  at  the  time.     This  is  a  great  stumbling  l>lock  in  the  way  of  preventive  medicine^  as, 
jli  wc  artu  able  to  point  out  dangers  ahead,  we  cannot  get  them  rt>move<lt  but  we  must  tirst 
pltil  some  serious  illness  or  death  has  been  the  result. 
r  BelieTe  me,  yours  faithfully,  i 

[  (Signe<i)  Waltke  J.  Svkrj»,  M.D.,  D.RH.  ' 

From  Dr.  Alfred  Ashby,  Medical  Officer  of  Health  and  Public  Analyst  for  Beading 
^jrban  Sanitary  Authority.  , 

Town  Hall,  Reading, 
BAR  Dii.  Hill,  June  IHthj  \B88, 

There  can  be  no  doubt  the  water  you  allude  to  in  your  letter  ought  not  to  l>e  allowed!  to 

ak ;  but,  although  1  have  frequently  got  polluted  wells  closed  on  similar  e^'idence  to  yours, 

•'  •  ■itici[)ated  that  such  a  line  of  defence  as  that  you  descrilxa  would  be  tiiken  in  some 

case,  omng  to  the  unfortunate  wording  of  Section  70  Public  Health  Act,  l87o. 

^  o  we  all  know  that  polluted  u';iter  may  be  drunk  for  a  long  time  without  causing 

©,  in  the  same  way  that  any  unliealtliy  condition  witliin  the  meaning  of  the  Olst 

I  Public  Health  Act  may  exist  for  a  long  time  without  actually  c;uisin^  disease ;  but 

I  water  is  imder  the  most  favourable  conditions  for  widely  disseminating  <nseaiie  as  soon 

ifectivo  material  is  added  to  its  ordinarily  contained  filth. 

f  sections  are  to  l>e  interpreted  in  their  literal  sense,  and  we  have  in  all  cases  to  prove 
ctual  person  has  been  made  ill  before  proceedings  can  bo  Bucoessful,  the  fwioner  we  give 
,>  tmt  work  tile  Iwtter.  Such  an  interpretation  is  certainly  oppose*!  to  the  spirit  of  the  Act  of 
S75,  which  is  preventive ;  and,  if  we  were  always  bound  by  it,  the  greater  part  of  the  improve- 
ent  in  the  public  health  which  has  been  efiected  during  the  pfkfit  fifteen  years  would  not  have 
|;en  place. 

||ffhe  evidence  you  gave  in  the  case  you  refer  to  was  perfectly  correct,  for  you  could  have  given 
^Ker  rvply  to  the  question  put  tc"  you.  1  am,  yours  very  faithfully, 

^P  (Signed)  Alfjieo  Aj^hby. 

I  have  Ijeen  asked  if  I  could  not  see  my  way  to  saying  that  I  regarded  the  words 
tn}arious  "  and  '*  dangerous  "  as  Bynonynioue.  Unfortunately  this  is  impossible,  because 
havSt  like  Br.  Frankland,  Dr.  Dupr6,  and  others,  already  and  always  rigidly  main- 
jaed  the  distinction*  As  long  as  the  single  hair  is  strong  enough  to  support  the  sword 
^■Ihe  head  of  Damocles,  who  sits  beneath  it,  his  life  is  only  m  danger  ;  If  that  hair 
PBl  break  he  will  be  injui^d.  The  thoughtless  person,  smoking  his  pipe  while  sitting 
1  a  barrel  of  gunpowder,  is  only  in  danger  as  long  2^  tbe  %^^k  iwcA  "Oasi  ^wh^'^ 
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kept  apart ;  but  in  the  opposite  case  he  will  be  certainly  injured.  Surely  the  distinc- 
tion between  danger  and  injury  is  plain  enough,  but  is  it  wise  to  wait  for  the  breaking 
of  the  hair  or  the  explosion  of  the  powder  before  taking  steps  to  prevent  injury  f  That 
the  object  of  the  Public  Health  Act  is  to  prevent  injury  is  undeniable,  and  I  maintain, 
therefore,  that  the  sanitarian  having  pointed  out  the  danger,  it  is  for  the  legal  tribuntl 
to  read  and  interpret  the  Act  in  that  sense — I  mean  as  a  preventive  Act — and  order 
the  removal  of  the  danger.  In  the  Sanitary  Record  of  last  month  is  a  report  of  tiro 
wells  which  were  closed  at  Halifax.  The  analysts,  Mr.  Ackroyd,  of  Halifax,  and  Mr. 
Jarmain,  of  Huddersfield,  reported  in  accordance  with  my  view  of  the  case.  The  totna 
said  that  the  waters  were  "  contaminated  and  dangerous  to  drink  " ;  the  latter,  that  they 
were  '^  polluted  with  sewage  or  drainage  from  manured  land."  I  suppose  that  if  theie 
had  been  no  evidence  beyond  this  the  case  would  have  broken  down,  but  I  hear  indirectlj 
that  Mr.  Ainley,  the  Medical  Officer  of  Health,  in  agreeing  with  the  chemical 
reports,  went  further,  and  swore  the  waters  were  injurious  to  health,  although  there  was 
no  actual  proof  of  it. 

Probably  if  the  Birmingham  case  had  had  the  benefit  of  a  legal  representative  to 
conduct  it,  such  a  view  would  have  been  put  forward  and  supported  by  the  context  of 
the  section  as  would  have  influenced  the  court  to  regard  the  case  differently ;  but  there 
was  little  chance  of  my  obtaining  a  different  decision,  altogether  unsupported  as  I  was 
by  legal  or  other  aid,  while  opposed  by  two  solicitors,  two  eminent  and  leading  ooonsel, 
and,  as  I  am  informed,  six  chemists,  headed,  I  know,  by  Dr.  Attfield  and  Mr.  Wanklyn. 
Such  an  array  of  legal  and  chemical  machinery,  with  a  bench  not  qualified  by  special 
training,  either  legal,  medical,  or  chemical,  to  adjudicate  on  such  a  question,  was,  of 
course,  entirely  irresistible. 

A  refusal  of  a  closing  ord^r  was  almost  inevitable,  but  even  in  that  case  all  was  not 
necessarily  lost,  for  our  legal  advocate,  if  we  had  had  one,  could  still  have  asked  for  a 
case  on  which  to  found  an  appeal,  and  I  have  little  doubt  that  a  higher  court  would 
have  ruled  otherwise. 

Now,  it  appears  to  me  that  the  question  for  this  Society  to  consider  is  what  is  to 
be  done  under  the  circumstances,  and  I  shall  be  very  glad  to  hear  the  views  and  obtain 
the  decision  of  my  fellow-members  upon  it.  It  appears  to  me  there  are  three  ways  of 
overcoming  the  difficulty,  for  of  course  we  are  all  anxious  to  find  a  way  out  of  it  in  the 
interests  of  public  health.    . 

The  first,  about  which,  however,  I  am  not  very  sanguine,  is  to  get  magistrates  to 
accept  the  secondary  meaning  of  injurious — that  is,  '^  tending  to  injure,"  ^'  calculated  to 
injure."  If  this  signification  of  the  word  were  taken,  we  could  all  use  it  without  hesita- 
tion, and  so  comply  not  only  with  the  spirit,  but  with  what  is  much  more  ap^nreciated 
generally — with  the  absolute  letter  of  the  Act. 

Secondly,  a  case  properly  conducted  by  a  legal  representative  might  be  taken  into 
court  on  the  evidence  that  the  water  was  "  dangerous  and  unfit  for  use,"  and,  on  an 
order  for  closure  being  refused,  a  case  asked  for,  when,  on  appeal,  the  question  would  be 
argued  to  a  satisfactory  termination. 

Thirdly,  with  or  without  such  test  case  and  appeal  to  a  higher  tribunal,  the  Govern- 
ment could  be  memorialised  by  Local  Authorities,  medical  and  chemical  societies,  and 
others  to  amend  the  70th  Clause  so  far  as  to  bring  it  into  conformity  with  the  practical 
common-sense  and  science  of  the  day  and  the  reasonable  demands  of  sanitary  progress. 


Discussion. 
The  President   said  that   the  subject  which  Dr.  Hill  had   brought  before  tke 
Society  was  one  ot  extreme  importance  to  everyone.    It  seemed  to  him  almost  im- 


poiBible  for  anyone  to  at^irin  positively  that  a  poUaUud  water  would  neceHsarily  be 
injurious  to  healtli,  remembering  that  such  active  poiHons  as  opium  and  aiteuic  wei-e 
h&bituaUj  taken  by  individuals  without  injury  to  health,  and  that  habit  enabled  the 
doees  to  be  enormously  increased.  It  would  not  bo  possible  to  say  of  a  water  that 
actually  contained  arsenic^  that  it  would  be  necessarily  injurious  to  the  health  of  drinkers, 
although  certainly  it  would  l)e  dangerous  to  health*  In  Sheffield  they  had  recently  some 
hundreds  of  cases  of  poisoning  by  lead,  but  the  instances  in  which  people  had  suffered 
were  only  a  fraction  of  thoee  in  which  people  had  drunk  the  same  water  with  impunity, 
from  which  it  must  be  concluded  that  only  those  people  who  were  unusually  su^eptibic 
to  the  influence  of  lead  were  affected  under  the  conditions  which  prevailed.  Similarly 
with  aewage-contaminat^d  water,  which  might  be  drunk  by  many  persons,  and  especially 
those  habituated  to  it,  with  impunity,  while  others  would  be  immediately  rendered 
dangerously  ill.  Of  course  too,  as  had  been  remarked,  much  depended  on  whether  the 
aofwage  was  excreted  by  persons  in  health,  or  those  suffering  from  disease.  The  only 
poa^ble  way  of  ascertaining  that  a  particular  water  would  be  actually  injurious  would 
be  to  experiment  on  human  beings  who  had  been  previously  accustomed  to  drink  water  of 
unexceptionable  origin.  A  single  experiment  of  this  sort  even  would  not  suffice,  as 
personal  idiosyncrasy  might  prevent  the  poison  from  acting.  He  mentioned  this  to 
show  how  impracticable  it  was  to  affirm  positively  that  a  water  was  injurious  to  health. 
In  the  case  of  water  which  had  suffered  contamination  by  sewage,  and  in  which  the 
polluting  matter  had  subsequently  undergone  oxidation,  as  was  the  case  with  the  sample 
in  question,  he  was  in  the  habit  of  certifying  that  a  change  of  conditions  might  render 
the  water  positively  dangerous. 

It  was  a  great  misfortune  that,  owing  to  circumstances  well  known  to  the  members 
of  the  Society^  many  medical  otficers  of  health,  and  some  professional  chemists,  were  in 
the  habit  of  ignoring  the  evidence  of  previous  pollution  furnished  by  the  presence  of 
nitrates  and  nitrites,  and  this  in  the  face  of  the  River  Pollution  Commissioners'  results, 
which  showed  that  filtration  of  fresh  sewage  through  five  or  six  feet  of  gravelly  soil 
(mused  the  oxidation  of  all  the  ammonia  to  the  so-called  "  harmless  *'  nitrates  and 
nitrites.  But  if  the  process  of  spontaneous  purification  by  oxidation  were  interrupted, 
aa  by  the  pores  of  the  soil  becoming  saturated  with  water  through  heavy  rains,  or  other 
catuee,  the  oxidation  was  liable  to  be  incomplete,  and  the  character  of  the  water  would 
suffer  &  corresponding  change. 

With  regard  to  the  particular  case  of  Dr.  Hill,  it  was  lamentable  to  think  that  anj^ 
pirofessional  chemist  should  have  been  ready  to  appear  for  the  defence  of  such  a 
He  could  not  quite  understand  how  it  was  that  there  was  no  lawyer  to  conduct  the  case. 
Did  Dr,  Hill  suggest  that  he  could  not  have  had  the  sei-vice  of  a  lawyer  if  he 
desired T  It  seemed  to  him  that  the  case  waa  just  one  of  those  where  the  recognised 
iHlicitor  of  the  Society  might  have  been  advantageously  retained. 

I^ft  Mr*  Lloyd  proiK)8ed  that  the  Society  should  act  in  conjunction  with  the  Society  of 
Blaical  Officers  of  Health  in  bringing  the  question  before  the  Local  Government  Board, 
with  a  view  to  getting  the  objectionable  clause  altered.  He  protested  against  the  ten- 
dency of  magistrates  to  regard  Somerset  House  as  a  court  of  appeal^  and  deplored  the 
effect  that  Dr.  HilFs  case  would  have  on  the  future  decisions  of  magistrates,  who  would 
take  it  as  a  precedent,  making  it  difficult  to  close  any  well.  It  was  well  known  that  a 
polluted  water  might  bo  drunk  habitually  with  impunity  by  persons  long  accustomed  to 
it— probably  having  become  so  by  degrees  as  its  impurity  increased — while  a  stranger 
coming  into  the  district  might  experience  very  serious  effects.  He  called  attention  to 
the  terms  of  Dr.  Bell's  report  on  the  water^ — namely,  that  it  appeared  to  have  filtered 
through  a  stratum  charged  with  sewage  or  other  decomposing  animal  matter^  ^\x«^x:%V^^ 
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it  was  rendered  objectionable,  though  not  absolutely  dangerous  to  health.  Some  oalr 
breaks  of  diphtheria  have  occurred  in  Halifax  which  are  probably  to  be  ascribed  to  the 
use  of  water  from  shallow  wells  contaminated  with  sewage.  He  concluded  by  emphi- 
sizing  the  necessity  of  the  case  being  taken  up  by  the  Society  of  Public  Analysts. 

Dr.  Seaton,  speaking  for  the  Council  of  the  Society  of  Medical  Officers  of  Health, 
agreed  that  the  matter  must  be  thoroughly  looked  into.  At  Nottingham  and  Birming- 
ham many  wells  had  been  closed  without  trouble  or  dispute.  Nuisances — e.g,f  thote 
arising  from  the  use  of  privy-middens — which  are  analogous  to  this,  were  satis&ustonly 
doalt  with  at  Nottingham,  until  the  same  point  was  raised,  and  with  the  same  result— 
t.e.,  interruption  of  the  work  of  alteration  ;  but  at  Bradford  the  Corporation  came  to 
the  opposite  conclusion  on  the  same  question.  It  was  necessary,  therefore,  that  a 
definite  legal  decision  should  be  obtained. 

Prof.  BiscHOF,  though  at  first  misunderstanding  Dr.  Hill's  position  with  regard  to 
the  use  of  the  word  "  dangerous ''  instead  of  '*  injurious,''  on  grasping  his  meaning,  fully 
endorsed  his  views.  He  would  suggest  that  an  attempt  should  be  made  on  the  neit 
occasion  to  induce  the  magistrate  to  accept  the  phrase,  **  likely  to  be  injurious  to  healUi," 
as  complying  with  the  requirements  of  the  Act. 

Mr.  Adams  related  a  similar  case  which  had  happened  to  himself.  A  well  oon- 
tained  a  large  quantity  of  nitrates,  and,  as  he  could  not  swear  that  it  was  litenJly 
'^  injurious  to  health,"  the  magistrates  refused  to  dose  it.  In  consequence,  the  Load 
Government  Board,  who  had  instituted  the  case,  announced  it  as  their  opinion  that  it 
should  have  been  referred  to  a  ''  more  capable  man,"  who  would  have  been  able  to  miko 
a  statement  sufficiently  positive  to  cause  the  magistrates  to  dose  the  well. 

Dr.  DuPBE  said  this  was  not  the  first  case  of  the  kind.  Mr.  Hehner  and  himself 
were  engaged  in  a  similar  case  some  years  ago  in  the  Isle  of  Wight,  when  the  magistntO) 
after  hearing  the  case,  said,  ^^  Now,  sir,  the  case  is  dismissed,  but  if  any  one  of  your  oin 
tomers  is  seized  with  cholera  you  will  be  held  responsible,"  and  yet  the  magistrate  did 
not  feel  justified  in  closing  the  well.  He  should  like  also  to  mention  that  some  yetn 
ago  he  made  a  great  number  of  analyses  for  Dr.  Buchanan  of  waters  purposely  polluted. 
To  one  of  these  Dr.  Cory  had  added  a  minute  quantity  of  typhoid  stool,  and  neithor 
Dr.  Frankland  nor  himself  discovered  the  pollution,  and  this  is  what  Dr.  Buchama 
wrote,  chiefly  in  consequence  of  that  analysis  and  of  the  outbreak  which  happened  at 
Caterham,  where  a  man  suffering  from  typhoid  fever  had  misconducted  himself  while 
down  a  well  under  repair  : — **  The  chemist  can,  in  brief,  tell  us  of  impurity  and  hazard, 
but  not  of  purity  and  safety.  For  information  about  these  we  must  go,  with  the  aid  of 
what  the  chemist  has  been  able  to  teach  us,  in  search  of  the  surrounding  water  sources 
and  affecting  water  services."* 

Now  it  should  be  borne  in  mind  that  this  was  written,  not  in  relation  to  a  water 
obviously  polluted,  but  mainly  in  regard  to  waters  so  slightly  poUuted  that  the  chemist 
was  unable  to  find  it  out.  Dr.  Buchanan  is,  therefore,  strongly  of  opinion  that  whenever 
analysis  shows  sewage  pollution  the  water  might  at  any  time  become  injurious  to  health. 
In  his  (the  speaker's)  reports,  whenever  he  found  evidence  of  sewage  contamination  be 
always  emphasized  the  fact  that  the  well  being  within  the  influence  of  sewage  might  tt 
any  time  become  injurious  to  health.  So  far  as  he  knew  there  were  no  means  at  present 
in  the  hands  of  the  chemist  to  enable  him  to  say  that  a  water  was  polluted  by  ahj 
definite  disease  germs,  and,  therefore,  whenever  he  could  prove  sewage  poUation  he 
should  condemn  the  well,  not  because  the  water  was  necessarily  injurious  at  that  time,  bat 
because,  in  certain  events,  i.e.,  the  occurrence  of  an  infectious  disease  among  the  peof^ 
contributing  to  the  pollution  of  the  well,  it  would  become  at  once  highly  in  jorioas.  It  shoold 
*  Report  of  Medical  Officer  for  1881,  p.  SI. 
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Ibo  be  borne  in  mind  that  an  impure  water  might  be  drunk  for  years  by  people  who  have 

den  accustomed  to  it|  but  strangers  coming  Into  the  neighbourhood  might  suiTer  imme- 

l^y. 

^pMr.  H BUN ER  urged  the  alteration  of  the  word  "injurious"  to   **  dangerous,"  and 

Irod  a  resolution  to  the  effect  that  the  change  should  be  attempted  to  be  made. 

Dr.  HuLSE  asked  Dr.  Hill  what  was  the  attitude  taken  by  the  chemists  who  were 

Iie  side  of  the  defence. 
Mr.  Cahsal  was  of  opinion  that  the  phrase  "  inJuriouB  to  health  "  was  sufficiently 
b  for  tlie  analyst  to  swear  that  sut*h  a  water  as  that  under  discusaion  answered  to 
descHption.     Mr.  Fox  has  said  that  no  person  habitually  drinking  diluted  sewage 
ir  a  pictiu'e  of  health.     The  question  as  to  the  **injanous"  character  of  the  watei 
eminently  one  for  a  medical  man.     What  would  he  say  under  the  circumstances  1  He 
asked  l)r.   Hill  whether  or  no  the  water  *^ediment  was  examined  microscopically* 
I>r.  Hill,  in  reply  to  Mr.  Lloyd  and  Dr.  Dupr(5,  ^aid   that  he  also  knew  of  a  caso* 
bich  a  stranger  liad  8u tiered  from  di'iuking  water  innocuous  to  the  inhabitants  of  a 
locahty.     He  c<nild  not  agree  with  Mr.  Cassal  as  to  the  elasticity  of  the  phrase 
Jurious  to  health/' and  thought  that  the   position  of  a  witness  adopting  that  view 
Qixld    be  untenable  when   exposed  to  cross-examination.     He  had   not  examined  the 

Pit  from  the  water,  because  it  was  only  slightly  turbid.  With  regard  to  what  the 
lent  had  said  about  the  lead  in  Shetficld  water,  he  did  not  think  the  case.s  were 
el.  Lead  Is  a  tangible,  easily  detectable  poison,  but  that  present  in  impure  water 
.  He  agi-eed  that  the  nitrates  should  not  be  ignored  ;  one  could  judge  of  a  water, 
I  of  a  man,  by  the  company  it  kept.  In  respect  of  the  question  why  he  had  not 
lltoined  legal  advice,  he  had  suggested  the  de^iirability  of  having  a  solicitor  or  barrister  to 
mdiict  the  case  to  the  Inspector  of  Nuisances,  who>  however,  thought  it  unnecessary. 
he  case  was  decided  summarily,  and  the  chance  of  appeal  lost  from  want  of  legal  advice. 
At  the  conclusion  of  the  discussion  on  Dr.  Hill's  paper^  Mr.  Otto  Hehner  proposed, 
^r.  Bostock  Hill  seconded,  and  it  was  unanimously  resolved, 

^m**  That  a  deputation  from  the  Sodety  of  Medical  Officers  of  Health  and  the  Society  of 
H|c  Analysts  wait  upon  the  President  of  the  Local  Government  Boards  and  urge  upon 
pihe  nece^ssity  of  altering  the  wording  of  the  70th  section,  '  injurious  to  health  *  to 
oua  to  health.'  " 
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FUKTHER  NOTE  ON  PEPPEK  ANALYSIS. 
By  Charles  HBtscn,  F.LC. 

(Read  at  Meeting^  JrniM,  1888.) 

some  time  ago  I  laid  before  you  the  results  of  some  analyses  of  pepper,  I  considered 
l&t  the  relative  amounts  of  starch  formed  a  fair  basis  for  calculating  the  amount  of 
any  adulterants.  It  has  been  objected  that  the  boiling  with  acid,  and  subsequent 
^termination  of  rotating  power,  gave  uncertain  results.  After  carefully  repeating  my^ 
tperiments,  I  have  come  to  the  conclusion  that  if  always  boiled  for  the  same  time,  the 
mults  do  not  differ  materially  from  the  truth  when  we  work  on  pure  starch.  Having 
»{>eated  the  pepper  experiments,  not  only  by  boiling,  as  before,  for  three  hour^,  but 
rniinuing  the  boiling  for  four  hours  without  materially  affecting  the  results,  I  still 
>ld  that  much  may  be  learned  in  this  way.     As,   however,  poivrette  and  some  other 

K»niDtii  consist  in  great  part  of  cellulose,  I  thought  it  possible  that  the  amount  of 
body  might  be  taken  as  an  index  of  the  amount  of  adulteration  with  such 
rs  as  poiyrette.     I  therefore  determined  the  amounts  of  oeUulose  in  many  of  th.<^ 
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peppers  before  analysed,  but  I  found  such  wide  variations  in  the  amount  in  andoabtedlj 
pure  peppers,  that  I  could  not  draw  any  very  reliable  deductions  from  it. 

Pebcentags  of  Cellulose  in  Ash  and  Water  Free  Peppers. 


1.  Ashen  Penang, 

2.  Trang, 

3.  Singapore, 


black 


4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 


„         another  sample, 
Tellichery, 
Penang, 
Light  Dusty  Singapore, 


white 


Penang        . .          . .              >»       .  •                      •  •          •  •          •  •  ^'^^ 

Singapore                . .             „ . .  4*48 

Siam            ..          ..             „ 6-72 

Pine  White  (as  ground  for  market)                                               . .  6'74 

Finest                     „                „ 6-42 

14.  Superfine                „                »     .  •          . .          •  •            •          •  •  3*44 

15.  Long  Pepper           ..          ,.          .«          ..          ..          ,.          ..  11*42 

16.  Another  Sample 1296 

17.  Black  Poivrette 68-80 

18.  White          61-94 

19.  10  Black  Poivrette  90,  No.  3          ..          ^.  16-24 

20.  10  White  Poivrette  90,  No.  9        8-56 

In  white  peppers  the  maximum  of  ceUulose  seems  to  be  between  6  and  7  per  cenif 
so  that  more  may  be  learned  from  these  than  from  the  black,  where  the  dififoraiices  tie 
much  greater.  I  am  still,  therefore,  inclined  to  look  more  to  the  starch,  in  oonjunctun 
with  the  microscopic  examination  as  an  indication  of  the  amount  of  an  orgink 
adulterant. 


1508 
11-58 
14-61 
14-32 
12-92 
27-82 
19-58 


NOTES   ON    SENNA. 
By  Charles  Heisch,  F.I.C. 
{Read  at  Meeting,  June,  1888.) 
Having  had  some  samples  of  powdered  senna  brought  to  me  by  one  of  my  inspectors, 
I  was  somewhat  puzzled  what  to  do  with  them.     Not  only  was  it  possible  that  other 
leaves  might  be' powdered  with  the  senna,  but  that  exhausted  leaves  might  be  also  addei 
Many  varieties  of  cassia  appear  to  be  sometimes  found  mixed  with  senna,  and  so  long  tf 
you  have  the  leaves  you  can  mostly  detect  them,  but  when  powdered  you  lose  the 
characteristic  appearances. 

The  principal  adulterants  of  which  I  can  find  any  account  are  cynanchum  argel 
and  coriaira  myrtifolia,  the  latter  being  a  poisonous  plant  used  by  dyers  and  tannen, 
sometimes  called  tanners'  schumac. 

How  argel  is  to  be  detected  in  powdered  senna,  I  cannot  at  present  say ;  I  have  not 
yet  got  a  specimen.  Fortunately  the  worst  adulterant — the  coriaria  myrtifolia  gives 
when  infused  precipitates  with  gelatine,  bichloride  of  mercury,  and  antim.  tart,  whidi 
senna  does  not,  and  also  a  dark  blue  with  salts  of  iron.  The  only  bad  case  of  adulteraticm 
which  I  ha^e  met  with  was  with  buchu  leaves.  These  would  have  attracted  the  atten- 
tion of  anyone  on  the  look  out,  by  their  diiTerent  shape  and  peculiar  odour,  but  in  the 
case  referred  to  did  not  attract  the  attention  of  the  purchaser,  who  made  hJB  aensa  tet, 
snd  suffered  accordingly.     Had  the  sample  been  in  powder,  the  mistake  would  have  been 
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Bofit  unavoidable.     As  partially  exhauisted  leaves  would,  of  course,  give  lees  ash  and 
crt  than  the  senna  imexhausterl,  1  mado  some    examinations  of   undoubtedly  pure 
►  leaves^  both  Alexandrian  and  Tinnevelly,  and  though  the  I'^sults  show  nothing  very 
ingt  I  think  they  are  of  sufficient  interest  as  a  small  contribution  to  our  knowledge  to 
[worth  laying  befoi-e  you. 

On  examining  powdered  senna  under  the  microscojie,  one  is  struck  by  the  fact  that 

I  wbite  translucent  hairs  from  the  back  of  the  leaf  are  quite  unchanged  by  the  powder- 

r  that  if  one  is  familiar  with  the  appearance  of  undoubtedly  genuine  samples  of 

senna  one  can   get  an  idea  if  any  other  samples  contain  about  the  right 

atity  of  hair,  which  is  some   guide.     I  then  took  the  ash    in  dned  samples  of  the 

I ;  the  amount  soluble  in  water  and  its  alkalinity;  the  amount  sol.  in  HCl  and 

oluble ;  and,  l&nally,  the  amount  of  alcoholic  extract  calculated  on   the  ash  and 

leaves.     The  results  are  contained  in  the  accompanying  table.* 


■ 

Alcoholic 

1 

Kind  and  Souice. 

Total 

Bolln 
W»ter. 

Sol.  In 
HCl 

Inao- 
Inble. 

Alkali- 

nitjr  as 

K,0 

Extract 

of  Ash 

ic  Water. 

free. 

Ennevelly,  Brown  and  Smart     . . 

11^48 

24 

8-86 

•2 

M6 

30 

H 

Same  powdered     . . 

11'22 

2-31 

8-77 

■1 

1-14 

29  9 

^k 

ignnevelly,  Apotheeariea'  Hall    , . 

11-34 

2-35 

8-72 

•2 

M6 

30-19 

H 

[pane  powdered 

11-39  I 

2-67 

8-31 

■4 

106 

31-78 

Bl 

Powdered  Alexandrian^  Brown  and 

■ 

Smart ,  . 

n-69 

2-35 

7-86 

1-49 

•84 

33*a 

B 

Alexandrian  Apothecaries'  Hall  . . 

11-64 

291 

8-36 

•37 

1-06 

2904 

I 

Ditto       in  powder     . . 

ll'3r» 

2-66 

7-98 

•60 

206 

30-13 

H 

Alexandrian,  Allen  and  Hanbury 

12*30 

2  96 

9-02 

•38 

1-54 

355 

W 

Same  powdered     , ,           . .           . .  i 

12  54 

3-18 

9-12 

•24 

1-76 

35-41 

10 

Powder  from  Allen  and  Hanbury, 

■ 

believed  to  be  mixed 

13  98 

1'22 

11-91 

•85 

1-69 

2775 

|: 

Powder  No.  85,  from   Hampstead 

19  01 

3-01 

12-86 

3-14 

1'22 

29*56 

1 

Ktto  No.  88,     ditto     ,  . 

,  12-89 

2-48 

905 

1-36 

126 

30'00 

1 

Buchu  leaves 

6  06 

2-73 

3-25 

0-07 

147 

17*49 

It  will  be  observed  that  the  samples  obtfuned  from  Meears,  Allen  and  Hanbury 
xmtain  considerably  more  ash  than  the  others,  and  with  one  exception  i^ield  more  extract* 
r  Eave  added  the  results  obtained  from  the  two  Distnct  samples  of  powder,  which  in 
Elt  of  extract  closely  resemble  the  majority,  but  one  of  them  differs  largely  in  ash.  I 
)  also  added  the  results  obtained  from  buchu  leaves,  which  give  about  half,  both  ash 
extract. 

It  will  be  obBerrerl  that  several  are  done  in  ilciplicate,  one  on  the  leaf  whole  and  the  other  on 
owdcred  leaf*  I  thought  it  jost  possible  the  results  might  differ,  as  in  the  powder  the  proportion 
1  the  leftT<i9  might  be  differently  dlatributed.    When  bought  powdered,  the  samplei 
iued  more  ash. 

{Conclusion  of  the  Sookti/i  Procee^Ungs,) 


152  THE  ANALYST. 


PEPSIN. 
By  a.  Percy  Smith,  F.I.C,  F.C.S.,  Rugby. 
Thb  method  usuaUj  adopted  for  estimating  the  peptonising  power  of  pepaina  pord 
consists  in  dissolving  1  to  2  grains  in  8  to  12  ounces  of  water,  to  which  40  to  60  minims 
of  hydrochloric  acid  has  been  added.  500  to  1000  grains  of  hard-boiled  white  of  egg, 
granulated  by  rubbing  through  a  wire  sieve,  is  immersed  in  the  liquid,  and  the  whole 
kept  at  98^  to  130^  F.  for  four  hours,  when  the  undissolved  albumen  is  filtered  off 
through  muslin,  and,  after  partial  drying,  is  weighed  to  ascertain  the  amount  dissolved. 
The  variable  numbers  above  quoted  embrace  various  formulas  recommended  by  different 
experimenters. 

This  method  of  analysis  is  excessively  crude  and  untrustworthy.  When  hard- 
boiled  white  of  egg  is  kept  in  warm  water  it  absorbs  a  considerable  quantity  of  that 
menstruum,  as  much  as  several  units  per  cent. ;  consequently,  on  weighing  the  reBidual 
albumen,  you  may  find  that  the  weight  is  greater,  instead  of  less  than  that  with  which 
you  started,  the  gain  in  weight  due  to  absorbed  water  more  than  counterbalancmg 
the  loss  obtaining  through  solution,  as  has  happened  with  indifferent  samples  of  pepsin. 
Then  who  shall  say  when,  by  simple  air  drying,  the  albumen  has  regained  its  former  con- 
dition ?  The  enormous  quantity  of  albumen  is  foreign  to  the  usual  habits  of  the  scientific: 
analyst,  and  involves  an  enormous  waste  of  time  in  manipulation. 

One  trial  of  this  method  was  enough  for  me.  The  first  modification  I  adopted 
consisted  in  substituting  for  the  large  quantity  of  granulated  albumen  a  single  half  d 
the  white  of  an  egg  in  one  piece.  I  likewise  arranged  a  check  experiment  in  which  the 
pepsin  was  omitted,  other  conditions  remaining  unaltered.  At  the  end  of  four  hours  the 
residual  pieces  of  albumen  were  placed  on  blotting-paper  to  remove  sup^fluous  moisture, 
and  weighed.  The  gain  in  weight  of  the  albumen  in  the  check  experiment,  due  to 
absorbed  water,  was  calculated  into  percentage,  and  the  same  deducted  from  the  weights 
of  the  other  portions  which  had  been  subjected  to  the  action  of  various  pepsins.  This, 
although  an  improvement  upon  the  old  method,  proved  likewise  unreliable,  because 
the  water  absorbed  was  not  equal  in  each  experiment.  The  albumen  which  was 
immersed  in  acidulated  water  only  quickly  dried,  superficially,  when  placed  on  blotting- 
paper,  whereas  that  which  had  been  acted  on  by  pepsin  was  rendered  glutinous  and 
incapable  of  being  dried  in  this  manner.  In  fact  one  sample  weighed  considerably  more 
that  it  did  at  starting,  even  after  deducting  the  allowance  for  water  absorbed. 

I  next  tried  much  smaller  pieces  of  albumen,  about  1  c.c,  in  hope  that  complete 
solution  might  ensue,  and  a  time  value  be  obtained.  I  soon  found,  however,  that  the 
solubility  does  not  depend  upon  the  mass,  but  upon  the  surface  exposed. 

Finally  I  discarded  altogether  the  use  of  fresh  white  of  egg^  and  had  recourse  to 
dry  powdered  albumen,  prepared  by  drying  in  a  steam  oven  and  levigation  in  a  mortar. 
With  this  I  succeeded  in  getting  accurate  comparisons  between  the  digestive  powers  of 
various  pepsins.  Albumen  in  this  form  dissolves  with  rapidity,  owing  to  its  state  of 
fine  division.  Any  remaining  undissolved  can  be  filtered  off  on  a  counterpoised  filter 
paper,  and  heated  in  a  water  oven  until  absolutely  dry.  It  is,  however,  unnecessary  to 
do  this  when  two  samples  only  are  compared  against  each  other,  nor  is  it  essential  to 
know  the  actual  weight  of  albumen  employed,  provided  it  be  the  same  in  each  experiment. 


^8  is  ensured  by  placing  some  on  the  naked  pan  of  the  balance  (thera  is  no  objection 
ho  doing,  as  it  ii3  a  dry  gritty  powder,  and  does  not  adhere  to  the  metal),  and  counter- 
wbing  by  a  similar  addition  to  the  other  pan. 

Let  the  albumen  fall  on  the  centre  of  the  filtered  liquid,  avoiding,  if  posdble, 
■liict  with  the  glass  of  the  beaker.  It  doon  sinks,  and  after  the  lapse  of  Bome  time, 
Htnple  inspection  will  show  which  is  dissolving  with  the  greater  rapidity.  Agitation 
Hftts  solution^  therefore  take  the  two  beakers,  one  in  each  hand,  and  rotate  the  con- 
Snts  equally.  When  one  sample  has  dissolved  all  the  albumen  it  is  manifestly  superic 
7  the  other  which  has  failed  to  do  so  in  the  given  time.  If  many  samples  have  to  b©^ 
^mpared  it  will  be  necessary  to  start  with  known  quantities  of  albumen,  and  weigh  the 
ndiaaolved  reddues  in  the  manner  above  indicated. 

An  objection  may  passibly  be  raised  to  this  modified  method,  viz.,  that  albumen  as' 
is  not  in  the  form  of  a  dry  powder,  and  that  we  ought  to  copy  as  nearly  as 
ible  the  conditions  ex:isting  in  the  stomach.     To  ihiA  I  would  reply  that  it  does  no(j 

er  in  the  least,  to  us,  as  analysts,  what  are  the  conditions  which  obtain  in  the^ 
since  there  is  no  ahaolut©  test  for  pepsin,  we  can    only  compare  one  sample 
giunst  another,  and  that  which  dissolves  the  most  albumen  in  the  short  time  is  taken 
3  be  the  best. 

Another  imperfect  method  of  analysis  is  that  employed  in  the  examination  of  malt 
Ktracta  for  diastase  ;  in  which  a  certain  weight  of  extract  ought  to  dissolve  a  certain 
'eight  of  starch  in  ten  minutes,  when  if  it  does  so  dissolve  it,  the  extract  is  a  good  one, 
'  not  it  is  to  be  condemned.  The  more  correct  way  is  to  ascertain  the  reducing  power 
n  Fehling's  solution,  before  and  after  digestion  with  an  excess  of  starch,  and  I  intend 
y  aay  a  few  words  upon  this  subject  on  a  future  occasion,  when  I  have  ascertained  thftj 
laximum  amount  of  diastase  existing  in  the  best  samples  of  malt* 
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ON  A  NEW  APPAKATUS  FOR  FEACTIONAL  DISTILLATION. 
*  By  T.  H.  Norton  akd  A,  H.  Ottbn. 

ingenious  apparatus  for  the  technical  transformation  of  ammonium  sulphocyanide"" 

calcium  sulphocyanide  (Wurtz,  **  Dictionnaire  de  Chimie,  Supplement,"  p.  507),  Dr.  J* 

introduced  an  interesting  feature,  the  so-called  (IcveraeuTf  designed  primarilj 

vent  the  frothing  accompanying  the  rapid   distillation  of  the  ammoniacal  liquor, 

deverseur  consisted  simply  of  a  cylinder  about  two-thirds  of  the  si^e  of  the  retort 

ing  the  mixture  of  lime  and  solution  of   ammonium  sulphocyanide,  and   was 

above  this  retort.     The  bottom  of  the  cylinder  was  connected  by  a  pipe  with  the 

»m  of  the  retort,  while  pipes  from  the  upper  portion  connected  with  the  top  of  the 

and  with  the  condensing  apparatus.  The  practical  result  of  this  arrangement  was  that 

from  the  retort  entered  the  top  of  the  cylinder  by  one  opening,  and  left  it  by 

opening  for  the  condenser,  while  all  liquid  carried  along  mechanically,  dropped 

bottom  of  the  cylinder  and  returned  to  the  retort. 

Distillation  is  earned  on  so  easily  and  rapidly  by  means  of  thiB  device  that  it  seeme 

ktter  of  intei'est  to  experiment  upon  the  adaptation  of  this  principle  of  oonstructic 

ie  wants  of  the  laboratory  in  the  form  of  an  apparatus  for  fractional   distillation. 

*  Americiin  Obcmical  Journal. 
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We  are  indebted  to  Dr.  Tcherniac  for  a  gloss  model  embodying  the  essential  features  of 
the  apparatus  just  described,  the  details  of  which  will  be  easily  understood  from  the 
accompanying  cut. 

The  three  bulbe,  Ay  B^  and  C7,  are  connected  with  each  other  by  the  coired  tabes, 
E  E  Ey  the  lowest  connection  entering  the  stem  of  the  apparatus.  Small  tubes,  D  Dd^ 
2  m.m.  in  diameter,  likewise  project  from  the  bottom  of  each  bulb.  Their  capilkri^  is 
increased  by  passing  a  platinum  wire  through  the  entire  series.  When  the  device  is 
inserted  into  a  distilling  flask,  it  will  be  seen  at  once  that  the  current  of  vapour  takes 
a  zig-zag  course,  passing  through  the  tubes,  E  E  EyBnd  across  the  top  of  each  bulb,  while 
all  condensed  liquid  returns  directly  by  the  route  of  the  tubes  D  D  D  into  the  distilling 
flask.     A  fractional  distillation  performed  by  means  of  this  apparatus  would  hence  be 


conducted  on  principles  directly  contrary  to  those  which  underly  the  construction  of  our 
ordinary  technical  and  laboratory  stills,  in  which  the  central  object  is  to  bring  tbe 
ascending  current  of  vapour  into  as  intimate  contact  as  possible  with  the  downward  flow 
of  liquid  resulting  from  the  condensation  of  less  volatile  constituents. 

In  order  to  test  the  availability  of  the  new  design  we  brought  it  into  direct  com- 
parison with  two  well  known  types  of  fractionating  apparatus,  viz.,  those  of  Hempel  and 
of  Linnemann,  both  based  on  the  ordinary  principle  of  a  thorough  washing  of  the  vapour 
current  by  the  products  of  partial  condensation. 

The  Linnemann  apparatus  used  consisted  of  a  tube,  1  cm.  in  diameter,  with  three 
bulbs  blown  along  a  space  of  16  cm.,  and  contained  three  cups  of  platinum  gauze.  The 
Hempel  apparatus  consisted  of  a  similar  tube,  the  cups  being  replaced  by  a  layer  of 
glass  beads,  7  cm.  deep. 

The  new  device  contained  three  bulbs  blown  on  a  tube  1  cm.  in  diameter,  along 
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pace  of  12  cm.,  as  described  above.  Comparative  fractional  distillations  were  con- 
;ted  with  several  mixtures  of  known  quantities,  every  precaution  being  taken  to 
ider  the  conditions  identical  in  the  different  series.  In  all  cases  100  c.c.  of  liquid  were 
d,  and  the  fractions  were  collected  at  intervals  of  3^  in  graduated  cylinders.  After 
h  addition,  during  the  fractionation,  of  a  new  quantity  of  liquid,  fractions  were  col- 
ted  during  the  two  preceding  temperature  intervals. 

The  quantities  given  are  in  cubic  centimetres.  The  first  column,  A,  gives  the  results 
ained  with  the  linnemann  apparatus ;  the  second  column,  B,  those  with  the  Hempel 
laratus,  and  the  last  column,  C,  those  with  the  new  apparatus. 


FiBST  Sbbies. 


Mixtnre  of  50  c.c.  of  acetone  (96  per  cent.),  boiling  point  56°-6T',  and  60  ( 

B.C.  of 

tbyl  alcohol,  boiling  point  66-6". 

First  Fractionation. 

Second  Fractionation.        \ 

Third  Fractionation. 

A.          B.          C. 

A. 

B.         C. 

A. 

B. 

c. 

59"      31         40         33 

56-59"      46-5 

53        47-5 

66-59"     61 

68-6 

50-6 

62       46         38         39 

59-62       28 

24  5     23-5 

5962       19-6 

18-5 

18 

65        14-5      12  5      16-6 

62-65         8 

9-5      11 

62-65         6-5 

8 

7-5 

67         8           8-5      11 

65-67       14-6 

11-5      16  5 

65-67       18 

13 

20 

99-5     99        99-5 

97 

98  6     98-5 

96 

98 

96 

Fourth  Fractionation. 

Fifth  Fraetionation. 

A.          B.          C. 

A.         B.         C. 

56-59<'     67        61-5     65 

66-69"     68        63        55-5 

59-62        11-5      13         13-5 

69-62         9  5     12-5      12 

62-65         6-6        7-5        6 

62-65         6          5-6       4  5 

65-67       18        14  6     21 

65-67       20        14-6     24-5 

93        96-5     95-6 

92-5     95-5     96-5 

Second 

Sebibs. 

100  c.c.  crude  wood  alcohol. 

First  Fractionation. 

Second  Fra 

^ionation. 

Third  FraiOimtation 

A.         B.         C. 

A. 

B.         C. 

A. 

B. 

C. 

•66"     48        45-5    .46-5 

63-66"     57 

50-5     52-5 

63-66"     60 

56-6 

61 

-69       30-6      33         31-5 

66-69       26 

30        27 

66-69       24-5 

30 

21-6 

-72       12-6      16-5      13 

69-72         6 

12-5      11-5 

69-72         6-6 

6 

8 

-76         4          1-6       6-5 

72-75         3-6 

1-5       4 

72-76         2 

1 

2 

+           2-6        1           2 

75-1-           3  5 

0-5       3-5 

75-f          3 

0-5 

45 

97-5     97-5     :99-6 

96 

95        98-5 

96 

94 

97 

Fourth  Fraetionation. 

Fifth  Fractionation. 

A.         B.         C. 

A.         B.         C. 

63-66"     70-5     64-5     71 

63-66"     74-6     66-5     76-5 

66-69       16        21-5     14 

66-69        13         20-5      11 

69-72         3-5       6-6       5-5 

69-72         3-5       6          5 

72-75         2          1          2 

72-75         1          1          1 

75  H-          3          0-5       3-8 

75-1-          3          0-5       3-5 

95 

94        96 

96 

93-6     96 
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Thibd  Sebiks. 

Mixture  of  50  c.c.  of  ethyl  alcohol,  boiling  point 

78-3'',  and  60 

C.C.  of  water,  boOinj 

point  100'. 

Firtt  I^vutiotiaUon. 

Second  Fractionation 

). 

Third  FhictionatioH. 

A.         B. 

C. 

A. 

B. 

C, 

A. 

B.        C. 

79.82" 

27        29-5 

27 

79-82' 

'     33 

42-5 

39 

79-82«> 

43-5 

46       43 

82-85 

16-5     16-5 

18 

82-85 

13-3 

7 

8-5 

82-85 

4-5 

4-5      6 

85-88 

8          8-5 

6-5 

85-88 

4-5 

4 

5 

85-88 

4 

3         3i 

88-91 

5          5 

5 

88-91 

4-6 

2-5 

3-5 

88-91 

0-5 

1          2 

91-94 

6           3-5 

4 

91-94 

1 

1-5 

2-5 

91-94 

0-5 

0         0-i 

94-97 

3-5        3-5 

4-5 

94-97 

1-5 

1 

1-5 

24-97 

0-5 

1       0-: 

97-100 

32         31-5 

32 

97-100     39-5 

38 

38 

97-100 

41-5 

41        41 

98         98 

77~ 

97-3 

90-5 

98 

95 

96-5     96-i 

Fourth  Frae 

tionalio' 

ti. 

Fi/tit  Fraaionation. 

A. 

B. 

C, 

A.          B. 

C. 

79-82° 

46-5 

49 

47 

79-82" 

50         51 

49 

82-85 

4 

3 

4 

82-85 

1-5        2 

3-5 

86-88 

2 

2 

2-5 

85-88 

0          0-5 

0 

88-91 

0 

0 

0-5 

88-91 

0          0 

0 

91-94 

0 

0 

0 

91-94 

0          0 

0 

94-97 

0-5 

1 

0-5 

94-97 

2           2 

1-5 

97-100 

42-5 

41 

42 

97-100 

43         40-5 

42-5 

95-5 

96 

96-5 

96-5      96 

96o 

POUETH 

Sebies. 

Mixture  of  50  c.c.  of  toluene,  boiling  point  1 10^,  and  50  c.c.  of  amyl  alcohol,  boilini 


point  131°. 

First  Fractionation. 

Second  Fractionation. 

Third  Fractionation. 

A.         B. 

C. 

A. 

B.         C. 

A. 

B.       C. 

108-1  IP 

40       42-5 

43 

108-111°  49 

42-5     47 

108-111°  50 

44         50 

111-114 

20-5     19-5 

15-5 

111-114       8-5     11-5     10 

111-114       6 

9-5        7 

114-117 

6         9 

9-5 

114-117       4 

7          6-5 

114-117       3-5 

5-5        4 

117-120 

2         4 

5-5 

117-120       3*5       6          4 

117-120       2-5 

4           2- 

120-123 

2         5 

4-5 

120-123       3 

4         3-5 

120-123       2-5 

4           2 

123-126 

5          4 

4-5 

123-126       3% 

}       4          3 

123-126       1-5 

3-5       4- 

126-129 

22-6     14 

16 

126-129     26 

23        23 

126-129     31 

27         26 

[98  .       98 

98-5 

97-5       97      97 

97 

97-5    96 

Fourth  Frac 

tionation. 

Fifth  Fractionation. 

A. 

B.        C. 

A.         B.         C. 

108-111° 

52 

48-5     53 

108-111?  53        47-5     55 

111-114 

4 

5-5      3-5 

111-114       3-5       7-5       3 

114-117 

2-5 

7          3 

114-117       3          3          2-5 

117-120 

2 

1-5       3 

117-120       0-5       4          1-5 

120-123 

1-5 

3          3-5 

120-123       0-5       1          1 

123-126 

1-5 

3          1-5 

123-126       2-5       2-5       1-5 

126-129 

33 

29        2-75 

126-129     3^ 

[       31        31 

96-5    97-5      95 


97    96-5      95-5 
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Fifth  Series. 

fHlxture  of  50  CrC.  of  benzene,  boiling  poinfc  80*5*^,  and  50  c.c*  of  toluene,  boiling  point 
lO^t     (In  this  series  the  Linnemann  tube  (A)  was  provided  with  six  platinum  gauze 
inste&d  of  three,  aa  in  the  preceding  series.) 


First  Fi^actiowxtion, 


-90 

5-99 
>9402 


A. 
30 

8 
11 

5 

4 

3 

75 
10 
13 


25 
10-6 

8 
10'5 

4 

5 

4 

5-5 

9 
14-5 


C. 

20 
13 

7 
10 

0*5 

8'5 

5 

5 

7 
14 


Second  Fniclio'iiation, 


81*84« 

84-87 

87-90 

90-93 

93-90 

9G-99 

99402 

102  1U5 

105-108 

108411 


A. 

32 
105 

5 

5 

3 

2'5 
*   3  ^ 

4-5 

G 
21 


B. 
37 

7 

6^5 

4 

1 

3-5 

'  :r 
5*5 
r,  5 

20 


28 
65 
6-5 
rr5 
(5 
5 

G'5 

7 
18 


Third  Fractmmtion, 


94'5    9(J       9t> 


915       95      94-5 


81-84'' 

84-87 

87-90 

9093 

93  90 

96-99 

99402 

102-105 

105-108 

108411 


A. 
3$ 

3*5 

5 

4 

3 

2 

1 

2 
4  5 

27 


B^ 

39 

6 

4 

35 

1-5 

2 

3 

4-5 

5*5 
23 


C, 

32 

5 

6 

5  5 
4-5 

»7 

\^:^ 

4-5 

6  5 

24 


Fourth  Fractmutlton* 


81-84^ 

84-87 

87-90 

90-93 

93-9G 

90-99 

99-102 

102405 

105408 

108-111 


A. 
41 

4 

4 

3 

2-5 

0*5 

1 

2-5 

3*5 
29 


B. 

41*5 
4 
3 
4 


1 

2'5 
4 
20 


34-5 
5 

4-5 
45 
2  5 
3-5 
2-5 
3*5 
4 

27 


Fifth  Fractioimtion* 


91        90        9r5 


81-84*^ 

84-87 

87-90 

90-93 

93-90 

96-99 

99-102 

102-105 

105-108 

108-111 


A. 

43 
3 

1 

0 
2' 
0 
2v 
5* 
28 


90       92        93'§ 

B.  C. 

14-5  37 

3-5       3'5 

2-5       3*5 

1  2-5 

1  2*5 

1  2 

h5       1*5 

2*5       2*5 

3  5       5 

28*5  28*5 


87-5  89*5      88-5 

fciese  experimental  data  are  of  interest  as  showing  that  no  one  form  of  apparatuii  is 

erior  to  other  forms  for  all  cases.  Thus  in  the  series  of  distillations  of  mixtures  of  acetone 

methyl  alcohol,  larger  fractions  of  the  latter  constituent  are  separated  by  the  use  of 

I  new  apparatus  than  by  the  use  of  the  other  two  forms.     Hempers  apparatus  yields  a 

ger  fraction  at  the  boiling  point  of  acetone  in  the  above  case  than  either  of  the  other 

rms,  while,  on  the  contrary,  in  the  case  of  wood  spirit,  its  initial  and  terminal  fractions 

both  inferior  in  amoimt  to  those  of  the  other  forms*     Again,  in  the  distillation  of  a 

cture  of  alcohol  and  water  there  appears  to  be  but  slight  difference  in  the  effects 

ined  by  the  three  forms.     In  the  case  of  a  mixture  of  benzene  and  toluene,  the  two 

Jer  structures  permit  the  separation  of  decidedly  larger  benzene  fractions,  while  the 

luene  fractions  are  about  the  same  in  all  eases.     When  the  toluene  is  mixed  with  amyl 

ohol,  the  new  apparatus  gives  better  results  with  the  lower  fraction  than  the  other 

^o  forms,  while  it  is  behind  them  in  the  separation  of  the  alcohol. 

As  far  as  the  power  of  rapid  fractionation  is  concerned,  the  new  form  of  apparatus, 
il6  giving  results  quite  as  satisfactory  as  those  yielded  by  the  two   types   hitherto 
led  as  the  most  eMcient,  certainly  does  not  e^^ceed  them  in  the  average  thorough- 
oees  of  separation. 


« 
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With  regard  to  the  simplicitj  of  construction  Hempers  apparatus  still  xemains 
unsurpassed,  while  the  lateral  tubes  of  the  new  form  render  this  type  certainly  more 
fragile  than  the  original  linnemann  apparatus,  and  place  it  rather  in  the  category  of 
such  a  device  as  that  of  Le  Bel  and  Henninger. 

Although  the  new  type  cannot  claim  advantages  which  should  lead  to  its  superseding 
the  present  forms  of  apparatus  for  fractional  distillation,  the  experiments  made  with  it 
show  conclusively  that  the  principle  involved  in  its  construction,  of  the  rapid  separation 
of  vapour  and  condensed  liquid,  yields  at  least  as  satisfactory  results  in  practice  as  the 
totally  opposite  principle  of  a  continuous  washing  of  vapour  in  condensed  liquid. 

MONTHLY   RECORD   OF  GENERAL   RESEARCHES   IN   ANALYTICAL 

CHEMISTRY. 

Physiological  Eppkct  op  Sappron  Substitute  or  Potassic  Dinitro-Cbbsylate. 
Val.  Gerlach. — Zeitachr,/.  angew,  CJiemie.  No,  10. — This  body,*  now  so  largely  used  for 
colouring  mustard  and  farinaceous  foods,  is  of  a  decidedly  poisonous  nature.  The  author 
experimented  on  rabbits,  cats,  and  dogs.  Of  these  experiments  a  few  will  no  doubt  he 
interesting  to  analysts.  Experiment  No.  4. — Rabbit  weighing  1,750  grammes.  '25  of  the 
compound  is  administered.  After  15  minutes,  difficulty  in  breathing ;  after  25  minuter, 
passes  intensely  yellow-coloured  urine,  and  motions  become  very  uncertain ;  after  30 
minutes,  its  head  hangs  down,  and  the  extremities  get  stiff;  after  33  minutes,  60  diffi- 
cult respirations  per  minute;  after  one  hour,  death.  Poat-morUm — stomach  very 
yellow,  its  mucous  membrane  peels  off,  brain  hyperaemic.  Experiment  No.  5. — Dog 
weighing  11,200  grammes :  2*8  grammes  of  the  compound  are  administered  in  a  piece  of 
meat.  After  a  few  minutes  vomiting  sets  in,  but  the  animal  again  swallows  it.  Other 
wise  it  is  all  right  and  plays  about,  23  respirations  per  minute ;  after  40  minutes,  the 
animal  rejects  all  its  food,  is  very  restless,  and  has  many  liquid  stools;  132  respirations 
per  minute.  Violent  cramps  all  through  the  body,  and  it  seems  to  suffer  constant 
fright ;  after  50  minutes,  strong  attack  of  cramp  in  the  extremities ;  it  throws  itself  on 
its  back,  and  bends  its  head.  The  tongue  has  lost  its  yellow  colour,  attack  passes  (£ 
after  10  minutes,  and  it  lies  still,  but  after  another  7  minutes  another  attack  comes  on, 
and  the  tongue  protrudes ;  still  conscious,  and  attack  again  passes  off  in  5  minutes ; 
after  1  hour  and  17  minutes,  the  dog  suddenly  jumps  up  and  stares  at  a  spot  on 
the  wall  as  if  it  had  a  vision.  It  now  falls  again  suddenly  on  its  back  with  legs  doubled 
up ;  after  1  hour  and  39  minutes,  the  animal  jumps  up  in  a  great  fright,  but  7  minutes 
later  it  is  on  the  road  to  recovery.  Experiment  No.  6. — A  kitten  eats  some  of  the 
intestines  of  the  poisoned  rabbit  and  suffers  from  similar  symptoms  as  the  dog.  Death 
occurred  after  10  hours.  Post-mortem — stomach  and  intestines  yellow,  vessels  strongly 
injected,  brain  hypenemic.  Experiment  No.  11. — Action  of  small  continued  doses.  A 
dog  weighing  7,120  grammes  is  given  *1  gramme  of  the  compound  dissolved  in  water 
but  mixed  with  its  ordinary  food.  Notwithstanding  it  had  been  without  food  for  24 
hours  it  refused  to  touch  the  mixture  even  after  3  x  24  hours.  A  second  dog  proving 
equally  obstinate,  the  first  dog,  now  weighing  only  7,100  grammes,  receives  daily  *1 
gramme  of  the  compound  wrapped  up  in  a  piece  of  meat,  which  it  swallows,  and  then 

*  For  distinguishing  between  this  body  and  Welter's  bitter,  see  ANALYST,  Janmury,  1887. 
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wsubX  amount  of  ordinary  food  is  given.  After  29  days,  when  it  has  become  much 
inner,  the  animal  is  suddenly  seized  with  spasms,  and  similar  symptoms  as  already 
ibed  AVQ  noticed,  and  after  48  houi-s  it  dies,  FoM-inoHem — weight  of  body,  5,950 
runmes.  Fat  nearly  disappeared,  muscles  still  fairly  well  developed.  The  stomach 
mtattis  besides  undigested  matter,  a  thiekish  blackish-brown  mass  chiefly  consisting  of 
lood,  no  doubt  caused  through  an  ulcerated  state  of  the  mucous  membrane.  Kidneys 
l||Dial,  brain  hypent^mlc. 
^f  Surely  the  use  of  this  colouting  matter  should  not  be  allowed.  L,  dk  K. 

MONTHLY  RECORD  OF  ANALYTICAL  REHEARCIIES  INTO  FOOD. 
DfiTEfTioN  OF  Seed  Oils  m  Olive  On,.  M.  Brulle.  Comples  RendtiSf  April,  1888. 
—Place  into  a  test  tube  10  c.c.  of  the  oil  to  be  examined,  and  add  *l  gram,  of  dried  and 
Dwdered  albumen,  and  2  cc.  of  nitric  acid.  Heat  until  the  add  boils,  and  then  incline 
lie  tube  so  that  the  ebullition  shall  cause  the  oU  and  the  albumen  to  mix  together.  If  the 
oil  is  pure  it  will  become  faint  greenish-yellow^  but  if  it  contain  a  notable  propor- 
of  seed  oil  the  colour  will  be  deep  orange-yellow.  Even  five  per  cent,  of  such  oil 
cause  a  distinct  amber-yellow  tint.  This  test  is  applicable  to  the  admixture 
©,  ground  nut  I  sesame,  colza,  and  in  fact  all  oils  derived  from  seeds,  excepting  only 
oil  known  in  French  commerce  as  avelint  eoaoilqn^^  which  latter  gives  a  rose  tint  with 
Ihitish  spots.  The  test  works  with  nitric  add  only  if  the  adulterating  oil  be  coloured, 
B^irith  colourless  oils  like  ground  nut,  etc.,  the  addition  of  the  albumen  is  nece^aiy, 
^^Bt  Is  in  this  that  the  novelty  of  the  process  consists.  The  limit  of  delicacy  is  5  per 
^K  of  adulteration.  W.  H.  D. 


ONTHLY  RECORD  OF  ANALYTICAL  RESEARCHES  INTO  DRUGS. 
DBTERMiNATiaN  OF  MoKPHJNE  IN  Opilm.  A.  Krb^iel,  Chenitkcv  Zeiiung. — Five 
numnjos  of  the  opium  powder  are  macerated  in  a  small  tlaak,  with  75  cc.  of  lime  water, 
BT  IS  hours,  with  frequent  shaking  ;  this  is  then  filtered  through  a  plaited  filter.  (The 
Rtto  1  part  of  opium  to  15  parts  officinal  lime  water  baa  been  arrived  at  by  practice, 
(nd  in  this  way  there  is  obtained  a  nearly  neutral  or  slightly  acid  filtrate.  Should  the 
iqoid  after  the  maceration  react  alkaline,  then  less  lime  water  should  be  used.)  To 
JO  c.c.  of  the  filtrate,  corresponding  to  4  grammes  of  opium,  which  is  brought  into  a 
Hudied  fiask  of  such  a  size  as  to  be  nearly  fiUed  by  the  ether  and  ammonia^  there  is  adde 
^Htc.  of  ether  and  4  c.c.  of  liquor  ammonia.  The  ilask  is  then  well  corked  and  tb 
IRents  mixed.  The  fl«isk  is  then  set  aside  for  fi  to  8  hours,  the  temperature  being ' 
kept  at  10*^  -  15^.  At  the  end  of  that  time  the  ethereal  layer  is  removed,  5  c.c.  of  fresh 
ether  added,  and  the  fiask  gently  shaken  ;  the  ether  is  again  removed,  and  finally  the 
crystals  of  morphine,  which  have  separated  out,  are  collected  on  a  small  plaited  filter. 
Th©  crystals  which  remain  in  the  flask  are  washed  with  5  c.c.  of  distilled  water ;  this 
wash-water  is  brought  on  the  filter,  and  finally  the  flask,  the  filter,  and  its  contents  are 
dried  at  IdO^.  The  crystals  on  the  filter  are  transferred  to  the  fiask,  and  this  is  then 
dried  until  a  conntcknt  weight  is  obtained.  The  moi-phine  thus  obtained  is  periectly  pure, 
dissolveb  ccrmp!ridt/t  though  slowly,  in  100  parts  of  lime  water.  The  mode  of  pro- 
is  the  same  for  opium  extract,  1  part  of  exti'act  is  treated  with  20  parts  of  lime 
Opiuui  tincture  is  first  mixed  with  powdered  glass  which  has  been  washed  with 
hJoric  acid,  and  the  mixture  evaporated  to  dryness  on  the  water-bath ;  the 
is  then  treated  with  a  quantity  of  lime  water  equal  to  the  quantity  of  tincture 
in  the  experiment.  ^  ,^^v^  ^ 
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LA  W  NOTES,  TO  O  UR  READERS, 
Some  years  ago  it  was  decided  to  discontinue  the  reporting  of  ordinary  poUcC'Court  proeeedinft^  mi 
only  to  give  such  eases  as  authoritatively  established  some  point  in  connection  wUh  the  working  cfthe  \di 
in  which  jmhlic  analysts  are  int^ested-.  After  a  fair  trial  of  this  system,  a  minority  of  the  memhen^ 
our  Society  have  expressed  a  wish  that  our  old  practice  slumld  he,  to  some  extent,  return^  to,  tad,  h 
deference  to  such  request,  we  have  d-ecided  to  resume  the  reporting  qf  police  proceedings.  The  Une  ffifl 
be  drawn  at  accounts  qf  ordinary  cases,  and  reports  will  only  be  inserted  when  any  novel,  legal,  or  ehemietl 
point  arises,  or  where  the  certificate  of  the  analyst  is  in  any  way  attached.  Any  member  or  subienhrr  ' 
connected  with  such  a  case  is,  therefore,  invited  to  furnish  us  with  a  report  of  the  proceedings,  signed  teUk 
his  name,  not  for  publieation,  but  as  a  guarantee  of  exactitude. 

Thb  Labelling  of  Maboabinb.^Id  the  Glasgow  Sheriff  Gonrt  yesterday,  Sheriff  Balfour  g»ie 
judgment  in  a  prosecution  in  which  Mrs.  Ann  Martin,  or  DowaU,  provision  merchant,  93,  Centre  Stmt, 
Tradeeton,  was  charged  with  having,  on  23rd  alt,  exposed  margarine  for  sale  by  retail  without  hsfiog 
attached  to  each  parcel  a  label  marked  **  Margarine  **  in  print^  capital  letters  not  leas  than  1}  inchei 
square.  On  12th  inst.,  when  the  case  was  first  brought  before  the  Court,  Mr.  Angus  Campbell,  writer, 
tendered  a  plea  of  not  guilty  on  behalf  of  the  respondent.  After  hearing  evidence  his  lordship  con- 
tinued the  case  until  yesterday,  when  he  gave  judgment.  The  Sheriff  said  that  the  Sanitary  Officor 
went  into  the  shop  and  found  on  a  back  shelf  behind  the  counter  a  kit  of  margarine,  which  the  Mtho- 
ritles  maintained  was  exposed  for  sale  by  retail,  and  ought  to  have  had  attached  to  it  a  label  maiksl 
**  Margarine  "  in  printed  capital  letters  not  less  than  1  ^  inches  square.  The  foundation  of  the  proiecotkn 
was  that  the  package  or  kit  was  virtually  a  parcel  exposed  for  sale  by  retaiL  It  was  contniy  to  the 
meaning  of  the  section  to  hold  that  the, kit  was  a  parcel,  as  he  considered  that  the  autboritlei,  ii 
framing  that  section,  meant  to  deal  with  the  kit  as  a  package,  and  ^dth  portions  of  its  conteDts  ai 
parcels.  The  sanitary  officer  did  not  see  any  margarine  delivered  out  of  tbe  package,  and  be  hiniKlf 
did  not  purchase  any  margarine  out  of  it,  but  he  was  told  by  some  person  in  the  shop  that  they  vere 
selling  from  it.  But,  the  Sheriff  said,  he  could  not  hold  that  because  a  kit  was  on  a  back  shelf,  pro- 
perly branded  in  terms  of  the  Act,  and  by  reason  of  a  sanitary  officer  going  into  the  shop  and  ascer- 
taining in  this  rough  and  round  way  that  they  were  selling  from  it,  without  giving  any  details  of  tfat 
sales,  that  therefore  the  person  was  contravening  the  Act  of  Parliament,  and  that  she  ought  to  havt 
had  the  package  labelled  as  a  parcel.    His  lordship  dismissed  the  case. 

The  Sheriff  afterwards  gave  judgment  in  the  case  of  John  Masterton,  provision  merchant,  24,  Banaok 
Street,  who  was  charged  with  a  similar  offence.  A  piece  of  cloth  was  found  partly  conoealiDg  the 
brand,  but  the  Sheriff  said  he  could  not  hold  that  defendant  bad  purposely  done  this,  and  thome 
dismisaed  the  case. 

John  Hill,  provision  merchant,  51,  Prince's  Street  (City),  was  fined  30s.  for  exposing  two 
and  a  box  filled  with  lumps  of  margarine,  which  were  ualabielled. 


Salicylic  Acid  in  Beer.  Monthly  Eepobt  of  the  Food  Analysts  in  AiumBiui. 
— "  Of  beers  thirty-four  different  kinds  were  tested  for  salicylic  add.  On  applying  ti» 
extraction  process  of  Eose,  which  enables  us  to  detect  as  little  as  '0001  gramme  of  salicjlk 
add  in  one  litre,  we  found  every  sample  to  be  perfectly  free  from  this  sabstance.  I( 
however,  the  results  of  the  distillation  process  are  to  be  taken  as  correct,  every  cme  d 
the  samples  would  have  been  adulterated.  We  are  of  opinion  that  beer  containB  ft 
volatile  substance,  or  at  least,  that  on  distilling  with  sulphuric  add  a  substance  gtm( 
salicylic  acid  reaction  is  produced." 


CORRESPONDENCE. 

ITfie  Editor  is  not  in  any  way  responsible  for  opini^ms  expressed  by  his  eorrespondenis,'] 
To  the  Editor  of  the  Analyst. 

Sib,— In  answer  to  Professor  Asboth's  paper  on  *'  The  Estimation  of  Starch,**  which  appeiied  is 
this  month's  Analyst,  in  which  he  says  he  does  not  agree  with  me  in  saying  that  the  oompoeition  of 
the  compound  formed  by  baryta  on  starch  varies,  I  think  if  Professor  Asboth  follows  directly  hi«  own 
instruction  of  simply  standardising  his  baryta,  and  not  making  sure  that  it  is  in  excess,  he  will  toA 
that  it  varies  considerably. 

In  my  paper  I  recommended  the  baryta  to  be  used  of  the  strength  capable  of  aattuating  90  cc 
N/10  HCl,  which  strength  I  found  was  in  ezcesS)  and  therefore  always  gaTe  the  required  componndi^ 
am,  yours  truly,  J.  Napibb  SpkncIi 

Edinburgh,  July  26th,  1888 
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■^  PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS. 
'eb  annual  country  meeting  was  held  on  Friday,  July  27th,  at  Sheifield.  During  the  day, 
tie  members  and  their  hiends  visited,  under  the  guidance  of  the  President,  the  German 
t/Kj  Britannia  metal,  and  electroplating  works  of  Messrs.  Walker  and  Hall,  the  cutlery 
^Ks  of  Messrs.  Joseph  Kodgers  and  Bong,  the  steel  works  of  IL  Bessemer  and  Co,,  and 
Bo  the  Atlas  Works  of  Sir  John  Brown  and  Co.,  Limited,  where  they  witneaaed  varioua. 
lleresting  metallurgical  open)  tions,  including  the  manufacture  of  steel  by  the  Biemenfl^ ' 

Km  process,  the  rolling  of  tyres  for  railway  wheels,  etc. 
In  the  evening  the  party  dined  at  the  Royal  Victoria  Station  Hotel,  after  which  the 
r&l  meeting  was  held,  and  the  following  papers  were  read  and  discussed : 
**  On  the  use  of    the   term    *  Normal  *  in  Volumetric    Analysis.^'     By    the 
President, 

*'  On  the  Examination  and  method  of  stating  the  Keeulte  of  the  Analysis  of 
Boiler- Waters."     By  the  President. 

"  Note  on  the  Examination  of  Lard."     By  Thos.  S.  Gladding  (Kew  York)* 
"  Water  Reports^ A  Dilemma."     By  M.  A.  Adams,  F.R.C.8. 
|>Mrs,  Allen  afterwards  held   an  At  Home,  which  was  attended  by  all  the  members 

party. 
(On  the  following  morning  the  party  drove,  vii  Fox  House  and  Froggatt  Edge, 
Baslow  to  Chatsworth  House,  the  seat  of  the  Duke  of  Devonshire,  after  viewing  i 
they  proceeded  to  the  Chatsworth  Hotel,  Edensor,  where  luncheon  was  provided, 
bence  to  Haddon  Hall,  and  on  to  Bakewell,  and  so  by  train  to  Buxton, 
Unfortunately  the  weather  interfered  with  the  excursions  which  had  been  arranged 
IT  in  the  Peak  District,  but  on  the  whole  the  gathering  was  a  very  enjoyable  one* 

ON    THE    DETECTION    OF    COTTON  SEED    OIL    IN    LARD. 
By  Alfrkd   H.  Allen. 
(Read  at  Meeting,  Jum,  1888.) 
SAfs  recently  had  occsadon  to  look  into  the  question  of  the  adultera^Uo^  ^i  Nauc^  ^vn^dct 
ytton-eeed  oil^  and  for  the  purpose  of  oompariBOii  have  «na\7««^  ost^je^  ^BJcti^^j^^^^'^K^^s'tK^ 
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and  suspected  to  be  adulterated,  together  with  certain  specimens  of  which  the  genuine 
nature  was  beyond  suspicion. 

The  following  table  shows  some  of  the  results  obtained.     The  figures  given  by  the 
Krd  marked  "  Omentum  "  were  yielded  by  a  specimen  rendered  in  my  laboratory  :— 


turn 
Lord. 


Leaf 
Lanl 


English 
Lan!, 


G  U  St 

5^a 


S»3 


V 

o 


/"Melting  point ;  ^C  . . 
Solidifying  point ;  *^0 


Plummet  gravity  at  99*^0    , 
Iodine  absorption,  por  cent. 


-"Melting  point;  *=*C   .. 
Solidifying  point ;  ^0 


e2 


Plummet  gravity  at  99'^C    ,    . 
Mean  combining  weight  . . , ,  . 

Iodine  abfiorjjtion,  per  cent,    . 

Oleic  acid,  etc.,  per  cent, 

„       »,     Iodine  absorption    . 
Milliau'fl  nitrate  of  eilver  tmt . 


39-0 

26-5 

rising 

mm 

554 

39-0 

38-7 

rising 

to  39-0 

'8372 

2745 

58'3 

58-4 

87^4 

white 


400 

320 


'8620 

60-5 

39-5 

38-5 

rifling 

to  38^8 
8385 

65*3 


whit© 


390 

27^0 


■8608 
620 


37  5 
275 


^8648 
82-5 


grey 


Hark^c! 
black- 
ening' 


400 
305 


■8637 

68-S 

39*5 

37  5 

rising 

to  38'5 

-8450 

276-8 

70^4 

57-8 

(94-6) 

Marked 

blacjt' 

etiitig 


64-8 


Sensible 
dark- 


The  following  figures  are  the  recorded  results  of  experience  with  tallow,  lard,  and 
cotton-seed  oil : — 


l;^       fMelting  point ;  ^C     

5  H  J  Solidifying  point ;  ^C  .... 
I  ^^  ]  Specific  gravity  at  99<^C  .  . 
O        i^Iodine  absorption,  per  cent. 

.   f  Melting  point ;  ^C     

h  S  J  Solidifying  point ;  ^^'C    .... 

^  3  ^  Specific  gravity  at  99^C   . . 

^   1^  Iodine  absorption,  per  cent. 


Tallow. 


33—48 

•862 
40 

45 
43 

41-3 


Lard. 


28—45 

•860— -861 
59—62 

38 
38 

64-2 


Cotton-aeedOO. 


fluid 

•872 
106-110 

35—36 

30 
846-7 
116-7 


In  addition  to  these  Miiller  has  recorded  the  following  iodine-abaorptions : — ^Beel* 
suet^  38'4;  lard,  55'0 ;  cottoa-seed  oil,  107*9. 
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Mr,  J,  Carter  Bell  informjs  me  that  he  rec6ntly  found  51*5  as  the  iodme-abeorp- 
OD  of  a  sample  of  leaf -lard  which  he  prepared  himself.     The  same  sample  yielded  51*2  | 
the  hands  of  Mr.  R,  Williams,  while  Mr.  E.  W.  T.  Jones  found  46*57* 

I  hare  this  day  received  from  Mr.  Chas.  M,  Blades  a  sample  of  cotton-seed  stearm, 
which  is  now  a  commercial  product.  I  have  attempted  in  vain  to  obtain  thia  artiold 
for  years  past,  in  consequence  of  the  result  recorded  by  Dr.  Muter  (Analtst,  vii,,  93), 
who  described  the  adulteration  of  lard  with  this  product.  The  ordinary  cotton-seed 
stearin  of  commerce  is  really  the  stearic  acid  from  cotton-seed  oil,  and  quite  a  difTei^ent 
article  from  the  sample  of  neutral  fat  now  before  you.  The  figures  given  in  the 
following  tablOi  in  the  column  headed  ''Cotton-seed  Fat,"  are  those  yielded  by  the 
sample  in  question  : — 
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The  results  I  have  obtained  substantially  confirm  those  of  Mr.  Jonea,  Mr.  Bowknd 
Williams,  and  other  previous  observers,  and  appear  to  show  that  lard  differs  materially 
in  its  iodine-absorption  from  beef -stearin  on  the  one  side  and  cotton^seed  oil  on  the 
other.  There  is  also  a  marked  difference  in  the  specific  gravity  of  lard  and  cotton^seed 
and  this  difference  is  also  noticeable  in  the  fatty  acids.  On  the  other  hand,  lard 
beef-fat  are  substantially  of  the  same  density.  This  difference  is  very  important, 
as  it  would  enable  one  to  distinguish  a  mixture  of  beef -stearin  and  cotton^seed  oil,  having 
an  iodine-abfiorption  of  about  60,  from  genuine  lard.  Thus,  while  the  proportion  of  the 
adulterant  in  a  mixture  composed  of  lard  and  cotton-seed  oil  onli/  can  be  ascertained  with 
eotudderable  accuracy  by  determining  the  iodine-abaorption,  the  estimation  will  be  below 
the  truth  if  beef-stearin  be  present.  On  the  other  hand,  the  presence  of  beef-stearin 
does  not  interfere  with  the  deduction  to  he  drawn  from  the  increased  specific  gravity 
of   the  melted  sample.     Hence  this  method,  though   not  affording  more  than  approxi** 

*  Mr,  Rowlund  WiUiams,  in  his  recent  paper  on  the  oharacters  of  certain  fattj  aoids  (Analyst^  xlii., 

),  qaote<i  **  otiier  obaenrers  a»  recording  a  range  of  275  to  337  for  the  mean  combining  weight  of  the 

I J  acids  from  ootton'8(»ed  oil/'    On  reference,  I  founds  to  my  sorpriBe,  that  the  anoxnAlQaa  figme 

t*2  w»»  ODC  recorded  by  myself.    I  feel  sure  this  flgure  is  erroneous,  thoogh  1  am  unable,  at  this 

of  time,  to  iisoertaln  the  caii»e  with  certainty ;  but  the  »pecimen  aald  to  have  that  combining 

tUM  oi  conslderabie  age  wbeo  analyBed, 
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mate  results,  is  calculated  to  do  very  good  service  in  conjunetion  with  the  iodine* 
absorption. 

As  a  qualitative  test,  I  have  found  Milliau's  modification  of  Becchi's  nitrate  of 
silver  reaction  to  be  very  valuable.  It  is  quite  possible  that  it  may  be  used  for  obtaining 
rough  quantitative  results,  but  I  have  not  had  sufficient  experience  of  it  in  tlu8 
direction  to  express  a  positive  opinion.  Milliau's  test  certainly  seems  to  be  a  groat 
improvement  on  that  originally  proposed  by  Beochi,  in  which  rape-oil  and  amylic  alcoboi 
were  used  with  no  obvious  purpose. 

My  experiments  did  not  indicate  that  either  the  melting  point  or  solidifying  point 
of  the  original  sample,  or  of  the  fatty  adds  therefrom,  is  capable  of  afiEbrding  any  useful 
information. 

The  iodine-absorption  of  a  sample  of  lard-oil  was  found  by  Mr.  Rowland  Williams 
to  be  73  (private  communication).  A  small  quantity  of  lard-oil  which  I  obtained  hj 
pressure  from  lard  of  known  purity  showed  an  iodine-absorption  of  74.  On  the  otiier 
hand,  a  sample  of  lard-oil  several  years  old,  believed  to  be  pure,  gave  only  41,  and 
Mtiller  has  recorded  an  iodine  figure  of  47*2. 

It  will  be  observed  that  I  have  determined  the  iodine-absorptions  of  the  fatty 
acids  of  some  of  the  samples,  in  addition  to  making  the  determinations  on  the  original 
fats.  This  plan  has  been  recommended  by  Rose,  and  Mr.  R.  Williams  has  recently 
recorded  some  experiments  made  in  the  same  way.  There  is  one  important  practioJ 
advantage  in  operating  on  the  fatty  acids,  and  that  is  that  in  consequence  of  their 
solubility  in  alcohol,  the  use  of  chloroform  can  be  entirely  dispensed  with.  Ohlorofond 
is  liable  to  have  more  or  less  reducing  action  on  Hiibrs  iodine  solution,  and  hence  a 
quantity  equal  to  that  used  in  the  test  must  be  employed  in  the  blank  experiment  for 
ascertaining  the  strength  of  the  iodine  solution.  If,  as  sometimes  happens,  more 
chloroform  has  to  be  added  during  the  analysis  to  maintain  proper  solution,  an  mioer 
tainty  is  introduced,  unless  another  blank  experiment  be  made  with  a  larger  quantity 
of  chloroform.  All  this  is  avoided  if  the  fatty  acids  be  employed  instead  of  the  original 
fat,  and  the  chloroform  wholly  omitted.  The  fatty  acids  are  best  prepared  by  saponi- 
fying the  fat  with  rectified  spirit  (not  methylated),  and  the  saturated  aqueous  solution 
of  caustic  soda,  recommended  by  Wollny  for  use  in  Reichert's  butter  process.*  A 
perfectly  colourless  product  is  thus  obtained. 

I  may  take  this  opportunity  of  cautioning  employers  of  Hiibrs  iodine  process,  of 
the  importance  of  adhering  strickly  to  the  prescribed  process,  unless  the  modification 
adopted  be  fully  described  and  its  effects  allowed  for.  Already  there  are  indications  of 
deviation  in  detail  in  manipulation  which  are  liable  to  cause  much  trouble  and  confusion 
at  a  moment  when  analysts  are  trying  to  ascertain  within  what  range  the  absorptions  of 
lard,  cotton-seed  oil,  and  other  fats  are  liable  to  vary. 

I  have  made  some  experiments  with  a  view  of  isolating  from  adulterated  lard  the 
fatty  acids  forming  lead  salts  soluble  in  ether.  The  high  iodine-absorption  of  cotton- 
seed oil  being  presumably  due  to  the  presence  of  the  glyceride  of  linoleic  or  similar  add, 
it  would  seem  to  follow  that  the  iodine  figure  should  be  higher  after  the  separation  of 

*  I  have  been  using  Wollny's  modified  batter  method  eztenaively,  and  with  the  most  satiafaotmy 
jnesnlta.    The  improvement  in  sharpness  and  certainty  amply  compensates  for  the  little  eiStE%tim  and 
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the  acida  of  the  stearic  series.  My  experimenta  in  this  direction  have  not  been  very 
satisfactory,  and  the  tedious  nature  of  the  process  is  such  as  to  dieoourage  one  from 
following  up  the  matter,  unless  absolutely  necessary.  I  think  that  the  experience  we 
now  have  shows  that  cotton-seed  oil  can  be  detected  with  certainty  in  lard,  even  when 
present  in  very  moderate  quantity^  if  it  be  the  sole  adulterant.  The  determinatioii 
can,  at  present,  only  1>e  afleoted  with  tolerable  accuracy  in  the  absence  of  beef-stearin« 
The  detection  of  cotton-seed  oil  is  quite  easy,  in  any  case,  but  the  determination  beoomiM 
more  uncertain  if  beef  fat  be  present.  From  the  combined  results  of  the  determinationa 
of  iodine-absorption  and  specific  gravity  it  would  be  possible  to  form  an  idea  of  the 
proportion  of  beef -stearin  present  in  a  mixture  of  that  substance  with  lard  and  cottoi^ 
aeed  oil. 

Of  course  it  is  necessary  to  multiply  results  and  to  avoid  the  error  of  laying  do 
ftt  thid  stage,   too  rigid  limite  of  variation ;  but  the   tools  we  now  possess,  if   used 
skilfully,  appear  to  be  amply  suihcient  to  solve  the  problem  presented  to  us. 

I  have  to  thank  Mr.  W,  Chattaway  and  Mr.  W.  H,  l^arraclough  for  their  zealous 
co-operation  and  assistance. 


ON  MIXED  LARD  AND  THE  DETECTION  OF  COTTONSEED  OIL. 

By  Otto  Heuneb, 
{Rmd  at  tlie  Meeting,  June,  1888.) 
A  Bill  has  lately  been  laid   before   the   United   States  House   of   Representatives  to 
Regulate  the  Manufacture  and  Sale  of  Counterfeit  or  Compounded  Lard. 

From  the  memorial  to  the  Senate  and  House  of  Repreeentatives  in  support  of  the 
Bill  I  take  the  following  iiiteresting  details  :— 

•'The  annual  production  of  lord  in  the  United  States  is  now  estimated  at  000,000,000 
pounds,  of  which  more  than  35  per  cent*  i&  an  adulteration.  Lard  is  one  of  the  great 
staple  products  of  the  country." 

**  The  advocates  of  the  proposed  legislation  do  not  object  to  the  use  of  cotton-seed  oil  as 
food,  either  alone  or  in  combination  with  other  substance  ;  they  make  no  war  upon  that 
artiole.  They  do  not  object  to  the  manufacture  and  sale  of  any  new  and  healthful 
article  of  food  ;  but  they  do  object  to  the  sale  of  compounds  as  lard  and  the  concmlrnefU 
of  the  fact  that  they  are  not  lanL* 

They  define  lard  as  **•  the  fat  of  swine  after  being  melted  and  separated  from  the 
flesh,''  *^  not  any  particular  part  of  the  fat,  but  whatever  is  the  fat  of  swine  thus  treated 
is  lard ;  that  is  the  generic  name.'' 

In  1 886*7,  17  million  hogs  went  to  market,  the  lard  from  which  alone  amounted 
to  more  than  527  million  pounds,  representing  a  value  of  40  million  dollars.  More 
than  325  million  of  pounds  of  it  were  exported  to  foreign  mEirkets,  bringing  into  the 
United  States  nearly  or  quite  30  million  dollai*a." 

**  Forty  years  ago  refined  lard  came  largely  into  U8e»  It  was  made  by  pressing  out  of 
pure  lard  a  portion  of  the  oil,  the  lard  stearine  being  left  behind.  This  was  added  to 
unpresaed  lard  for  the  puq^ose  of  stillening  it,  the  mixture  being  called  refined  lard^ 
entirely  of  the  fat  of  swine.     It   commanded  for   40  years  a  higher  K^rioia 


1 


I 


166  THE  ANALYST. 


than  ordinary  lard,  the  difference  being  on  the  average  one  half  cent  in  favour  of  the 
refined  article." 

«  During  the  last  seven  or  eight  years  compounds  have  been  made  consisting  of  lard, 
cotton-seed  oil,  and  beef  stearine';  or  lard,  water,  cotton-seed  oil,  and  beef  8tearine;or 
cotton-seed  oil,  beef  stearine,  and  no  lard,  or  only  a  very  faint  trace  of  lard.  These 
compounds  were  sold  as  '  refined  lard,'  '  pure  refined  lard,'  '  choice  refined  family 
lard,'  and  other  similar  names." 

Professor  H.  W.  Wiley,  in  his  evidence,  states  that  **  he  analysed  12  samples  of  Fair- 
bank's  manufacture,  all  of  which  contained  cotton-seed  oil,  eight  being  branded  *  Prime 
refined  family  lard,'  one  ^  Choice  refined  family  lard,'  one  *  Pure  refined  family  lard,' 
one 'Prime  refined  family  lard,'  and  one  only  'Compound  lard.'  Of  12  samples  of 
Armour  and  Co.'s  manufacture  ten  contained  cotton-seed  oil,  two  being  pure  lard." 

''  Messrs.  Armour  and  Co.  state  that  they  use  from  59  to  75  per  cent,  of  lard  in 
their  mixtures,  Fairbank  from  50  to  75  per  cent.  The  former  firm  use  75,000  barreb 
of  cotton-seed  oil,  and  make  60  million  pounds  refined  lard.  75,000  barrels  weigh 
28,125,000  pounds ;  hence  the  average  proportion  would  be  46  per  cent,  of  ootton-seed 
oil  in  the  mixture.  But  as  from  10  to  15  per  cent,  of  stearine  are  necessary  to  stiffen 
the  mixture,  the  proportion  of  lard  would  be  only  about  42  per  cent." 

Abundant  evidence  was  collected  in  proof  of  the  above  statements,  but  I  wonld 
take  exception  to  the  statement  that  lard  is  the  fat  of  swine  generally.  Of  late  years 
certainly  the  whole  of  the  fat  has  been  used  in  the  manufacture  of  lard,  but  originallj 
only  the  belly  fat  was  employed.     This  is  the  true  source  of  lard. 

The  test  relied  upon  by  Professor  Wiley  for  the  detection  of  cottonnseed  oil  is  the 
nitrate  of  silver  test,  presumably  that  described  by  E.  Bechi.  This  has,  since  its  publi- 
cation in  1884,  been  variously  modified.  Bechi  dissolves  1  grain  of  silver  nitrate  in 
200  c.c.  of  98  per  cent,  alcohol,  and  adds  40  c.c.  ether.  He  also  makes  a  solution  of 
15  per  cent,  of  rape  oil  in  alcohol.  10  c.c.  of  the  oil  to  be  examined  are  mixed  in  a 
flask  with  1  c.c.  of  the  silver  solution,  and  12  c.c.  of  the  alcoholic  rape  oil  solution; 
the  whole  is  well  shaken  and  heated  for  a  quarter  to  half  an  hour  upon  the  water 
bath.  In  presence  of  cotton  oil  the  mixture  assumes  a  dark  colouration.  The 
Italian  Government  at  once  appointed  a  commission  to  investigate  the  method.  The  re- 
port is  to  the  effect  that  the  method  is  perfectly  trustworthy,  provided  the  reagent 
contains  a  small  quantity  of  pure  nitric  acid,  and  the  oils  to  be  tested  have  previously 
been  filtered.     The  reagents  recommended  are  composed  as  follows  : — 

1.  Silver  nitrate,  1  grm. 
Alcohol,  200  grms. 
Ether        40     „ 
Nitric  acid,  '1  grm. 

2.  Amylic  alcohol,  100  grms. 
Colza  oil  15     „ 

Fifteen  per  cent,  of  cotton  oil  can  readily  be  detected  in  olive  oil,  but  if  leas  than 
10  per  cent,  are  present   the  results  are  doubtful.     If  too  little  free  acid  be  present, 
reduction  may  take  place  even  in  absence  of  cotton  oil ;  if  too  much,  no  reduction  takee 
place  eren  with  cotton  oil. 
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MiUiau  (AifALY8T,  xiii.|  p.  95)»  instead  of  tegting  the  oils  direct,  separ&tes  the  fatty 
acidfl,  fcakea  about  5  c.c.  and  heats  with  2  c.c.  of  a  30  per  c^nt.  aqueous  solution  of 
nitrate  of  silver.  In  this  manner  he  claims  to  have  easily  detected  a  one  per  cent, 
adulteration. 

I  have  made  many  experiments  with  pure  and  mixed  lards,  and  can  fully  corroborate 
the  Italian  Commission  as  to  the  importanco  of  the  presence  of  a  smaU  quantity  of 
free  nitric  acid,  but  Bechi's  test  can,  without  impairment  of  its  delicacy,  be  simpUfiod 
by  the  omission  of  the  amylic  solution  of  colza  oil.  I  make  a  solution  of  nitrate  of 
silver  in  alcohol  and  ether,  ver^j  slightly  acidified,  and  add  to  the  oil  to  be  examined 
about  half  of  its  bulk  of  the  silver  solution,  then  heat  on  the  water  bath  for  a  quarter 

Kan  hour,  no  longer.  Pure  lard  always  remains  perfectly  unchanged,  cotton  oil 
tures  blacken  more  or  less  quickly.  It  is  quite  possible  to  arrive  at  approximately 
ntitative  reeults,  by  comparing  the  oil  mixtures  of  known  composition*  I  consider 
tSie  teist  an  invaluable  one.  It  is  also  c[uite  applicable  to  butter  and  margarine.  Pure 
butter  does  not  reduce  the  silver  solution ;  margarine,  containing  as  it  does  almost  in- 
variably some  cotton  oil,  reduces  strongly.  I  can  see  no  advantage  in  Milliau's  modi- 
fication, especially  as  it  renders  the  test  a  much  more  complicated  one. 

Ab  to  the  quantitative  estimation  of  cotton  oil  in  lard,  the  Maumenu  reaction,  if 
properly  applied,  answers  all  requirements.  It  is  essential  that  the  sample  to  be  tested 
be  firee  from  water.  If  the  lard  does  not  melt  quite  clear,  it  must  be  heated  over  a 
very  small  naked  flame,  until  all  water  is  driven  off. 

Fifty  grammes  of  pure  lard  with  10  c.c.  of  strong  sulphuric  acid  show  a  rise  of 
from  24  to  27*5  degrees  Centigrade,  cotton  oil  of  about  70  degs.  Mixtures  made  by 
myself  yielded  incrc*ase  of  temperature  a^  nearly  as  possible  correiiponding  to  the  theory. 
In  every  case  a  lai*d  which  i-educe^  silver  shows  a  ri^  higher  than  27*5  degs.  Thus  I 
have  examined  samples  which  p^roduce  a  rise  of  29,  35,  36|  38*^,  40,  and  41-5  degs^ 
the  first  sample  reducing  silver  slightly  but  unmistakably. 

If  in  any  doubtful  case  further  corroboration  is  required,  the  method  lately  described 
^^£*  Salkowski  {Zt^fU.  Aiial,  Chem.  xxvi.,  557)  is  extremely  useful.  Salkowski  has 
^Bnm  that,  whilst  animal  fats  contain  invariably  a  small  quantity  of  cholesterin, 
^ptable  fats  contain  an  allied  substance,  phytosterin.  The  former  crystallises  from 
alcohol  in  flat  tablets,  melting  at    146^^  ;  the  latter  in  long  needles,  fusing  at   1^2"^  C* 

tvery  easy  to  obtain  a  tangible  quantity  of  the  crystals  from  50  grammes  of  the 
This  is  saponified  with  alcoholic  potash^  the  soap  well  shaken  out  with  ether, 
itlie  ether  distilled  off,  the  residue  once  more  treated  with  alcoholic  potash  and  ether, 
and  the  residue  thus  purified  dissolved  on  a  watch-glass  in  a  few  drops  of  hot  alcohol. 
The  long  needlee  of  phytosterin  obtained  in  the  case  of  the  presence  of  a  vegetable  fat 
oan  be  further  tested  by  the  reaction  with  chloroform  and  sulphuric  acid.  Choleeterin 
gives  a  beautiful  red  chloroform  solution,  phytosterin  a  bluish  one,  the  difference  being 
strongly  marked  if  the  solution  is  allowed  to  stand,  in  a  well-corked  test-tube,  for 
a  couple  of  days. 

1  rely,  therefore,  upon  the  silver  test,  coupled  with  Maum^ne's  method,   and  cor- 
Drate,  if  requisit^^  by  that  of  Salkowski. 


168  THE  ANALYST. 


"ON   THE   ADULTERATION    OF    LARD    WITH   COTTON-SEED    OIL." 
By  Rowland  Williams,  F.I.C,  F.CS. 
{Read  at  the  Meeting^  Jwm^  1888.) 
DuBiNo  the  past  few  months  I  have  had  very  extensive  experience  in  oonnectum  with 
lard  adulteration.     Our  worthy  President,  having  become  aware  of  the  fact,  soggesked 
that  I  should  write  a  short  paper,  supplementary  to  the  note  on  the  same  subject  iriudi 
he  himself  has  read  this  evening. 

It  gives  me  great  pleasure  to  fall  in  with  Mr.  Allen's  suggestion,  and  I  can  on^ 
express  my  regret  that  my  remarks  must  of  necessity  be  very  brieL  I  should  bave 
liked  to  go  into  the  matter  much  more  exhaustively,  but  time  forbids. 

SaponiJuMtion  equivalent. — Koettstorfer's  process  is  quite  useless,  so  far  as  the  detec- 
tion of  cotton-seed  oil  in  lard  is  concerned,  as  both  require  practically  the  same  amoant 
of  alkali  for  saponification.  This  fact  will,  no  doubt,  already  be  so  well  known  to  those 
among  you  who  are  regularly  engaged  in  food  analysis,  that  it  is,  perhaps,  almost  sape^ 
fluous  to  mention  it.  Determination  of  the  saponification  equivalent  of  lard  is,  however, 
occasionally  useful,  as  any  great  deviation  from  the  normal  figure  would  indicate  the 
presence  of  some  adulterant — cocoanut  oil,  for  instance,  which  is  said  to  be  aometimes 
used  for  sophisticating  lard. 

Melting  Point. — ^The  melting  point  of  lard  is  no  criterion  as  to  its  freedom  &om 
adulteration,  as  the  question  of  a  high  or  low  melting  point  depends  entirely  ap(m 
the  part  or  parts  from  which  the  fat  is  obtained. 

Specific  Gravity. — Inasmuch  aB  the  specific  gravity  of  pure  lard  at  212®  Fah.  is  aboat 
*861,  while  that  of  cotton-seed  at  the  same  temperature  is  about  '872,  it  seemed  possible 
that  the  presence  or  absence  of  cotton-seed  oil  might  be  ascertained  by  a  careful  deter- 
mination of  the  density  of  the  sample  at  the  temperature  of  boiling  water.  I  have  found 
that  a  large  proportion  of  cotton-seed  oil  does  undoubtedly  raise  the  specific  gravity  of 
lard  to  a  moderate  extent,  but  a  small  percentage  affects  the  result  very  slightly,  so  that, 
according  to  my  experience,  no  very  definite  information  can  be  obtained  by  these  means. 

MawnmiSB  Teat. — As  cotton-seed  oil  gives  a  very  considerable  rise  of  temperatoie 
when  treated  with  strong  sulphuric  acid,  while  pure  lard  gives  only  a  moderate  increase, 
I  applied  Maumen6's  test  to  several  suspected  samples  with  a  view  to  ascertain  whether 
cotton-seed  oil  could  be  detected  in  that  way,  but  for  some  reason  or  other  I  did  not 
obtain  satisfactory  results.  Even  with  samples  which  undoubtedly  contained  large  pro- 
portions of  the  adulterant,  Maumen6's  test  has  in  my  hands  failed  to  determine  anyUung 
like  the  real  extent  of  sophistication.  I  understand,  however,  that  a  London  ehemiat 
has  found  this  method  to  answer  fairly  well  in  the  case  of  lards  heavily  adulterated  with 
cotton-seed  oil,  but  for  my  own  part  I  consider  Maumen6's  test  too  dependent  upcm 
mode  of  manipulation  and  various  other  circumstances  to  yield  really  reliable  infor- 
mation. 

Iodine  Absorption. — This  is  the  test  upon  which  I  chiefly  rely  for  the  determination 
of  cotton-seed  oil  in  lard,  in  the  absence  of  interfering  bodies.  By  the  latter  I  more 
particularly  refer  to  stearin,  which  is  sometimes  added  in  rather  large  proportion  to  lard 
which  has  been  adulterated  with  cotton-seed  oil,  in  order  to  neutralise  the  aoffcening 
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lect  produced  by  the  l&tter,  Ab  steariii  absorbs  only  about  one-third  as  much  iodine 
I  cotton-eeed  oil,  the  addition  of  a  large  percentage  of  the  former  naturally  reduces  the 
iodine  absorption  of  the  mixture  to  a  greater  or  le^  extent.  Still,  I  have  rarely  found 
the  stearin  to  interfere  sufficiently  to  absolutely  nxillify  the  iodine  absorption  test.  Out 
d  the  numerous  samples  of  lard  submitted  to  me  for  analysis^  all  of  thoee  which  I 
believe  to  be  genuine  (with  one  exception)  absorbed  from  6U  to  62  per  cent,  iodine. 
Host  of  these  lards,  I  may  say,  were  of  American  origin.  English  lard  is  said  to  have 
a  somewhat  lower  iodine  absorption,  but  I  cannot  apeak  with  certainty  on  this  point* 
Th0  peculiar  sample  just  referred  to,  and  said  to  be  leaf  lard,  absorbed  only  51  per  cent, 
iodine — a  result  for  which  I  am  unable  to  otter  any  satisfactory  explanation. 


^^L  Mr,  Allen  informs  me,  however,  that  a  sample  of  lard  prepared  from  the  omentum, 
pVmioh  he  has  just  examined,  had  an  iodine  absorption  of  50  4  per  cent*  1  myself  bave 
io-day  rendered  some  lard  from  the  leaf,  and  this,  I  find,  absorbs  51*8  per  cent,  iodine. 

1  should  like  to  call  your  attention  to  the  fact  that  in  **  Allen's  Organic  Analysis  ** 
(VoU  II.,  page  50)  it  will  be  found  that  Hubl  himself  (who  may  be  regai*ded  as  the 
originator  of  this  teat)  gives  the  iodine  absorption  of  lard  as  59  per  cent.,  whilst  other 
observers  give  it  as  61  per  cent,,  figures  so  close  to  my  own  as  to  render  the  probability 
of  60  per  cent,  or  thereabouts  being  the  true  iodine  absorption  of  ordinary  lard,  made 
from  the  fat  of  the  entire  animal.  T  have  found  samples  of  refined  cotton-seed  oil  and 
beef  stearin — such  as  are  used  for  the  purpose  of  adulterating  lard — to  absorb  respec- 
tively 110  and  21  per  cent,  iodine. 

Some  of  the  lards  which  I  have  examined  absorbed  as  much  as  85  per  cent,  iodine, 
and  I  frequently  meet  with  samples  having  iodine  absorptions  of  70  to  75  per  cent. 
There  can  be  no  doubt  whatever  about  samples  such  as  these  being  largely  adulterated 
with  cotton -seed  oil.  It  should  be  mentioned  that  lard  dealei^  can  detect  even  small 
proportions  of  ootton-seed  oil  by  the  taste  and  smell,  but  it  has  only  recently  become 

ble  to  prove  the  fraud  by  scientific  evidence. 

Silver  NilraU  Test — Milliau's  modification  of  Bechi's  original  process  for  detecting 
cotton-seed  oil  in  olive  oil  has  so  recently  been  described  in  The  Analyst  (May  188S| 
page  95)  that  it  is  unnecessary  for  me  to  give  the  modus  opermuli.  I  have  applied  the 
test  to  a  large  number  of  samples  of  lard,  and  find  it  to  answer  exceedingly  well  for  the 
detection  of  ootton-seed  oil.  I  have  examined  the  fatty  acids  from  numerous  other  oils 
and  fats,  all  of  which  have  been  free  from  reducing  action  on  silver  nitrate.  The  reaction 
seems,  therefore,  characteiistic  of  cotton-seed  oil. 

It  is  advisable  to  make  a  blank  experituent  with  the  reagents,  as  I  find  even  ^*  pui'e" 
alcohol  occasionally  contains  impurities  which  reduce  sQver  nitrate  to  some  extent.  The 
silver  nitrate  test,  although  undoubtedly  of  great  value  as  a  means  of  detecting  eotton- 
eeed  oil  in  lard,  etc ,  has,  I  believe^  hithoi-to  been  used  only  qualitatively.  When 
employed  in  the  ordinary  way  it  simply  indicates  the  presence  or  absence  of  cotton-seed 
oil,  without  giving  much,  if  any,  idea  of  tlie  percentage  present.  During  the  last  few 
days  I  have  been  engaged  on  a  series  of  experiments  with  a  view  to  make  the  process 
quantitative.  So  far,  however,  I  have  not  been  successful,  but  if  fui'ther  experiments 
pitove  more  satisfactory,  I  shall  be  pleased  to  bring  my  results  before  you  upon  some^ 
future  occasion. 
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LARD  ADULTERATED  WITH  COTTON-SEED  OIL. 
By  E.  W.  T.  Jones,  F.LC. 
(Read  at  the  Meeting^  Jwm^  1888.) 
I  BELIEVE  I  yizA  the  first  pablic  analyst  to  officially  certify  under  the  Sale  of  Food  and 
Drugs  Act  this  adulteration ;  hence  a  few  words  from  me  as  to  the  means  I  rely  on  for 
detecting  and  estimating  it  may  be  acceptable  to  thoee  analysts  who  may  not  have  yet 
given  the  matter  their  special  attention.     I  do  not  claim  any  originality  for  the  reactions 
involved,  but  simply  point  out  their  application. 

The  first  test  I  apply  is  a  qualitative  one,  based  on  the  well-known  action  of  S^Cli 
on  certain  oils.  With  lard  I  proceed  as  follows : — 5  grms.,  which  when  melted  may  be 
pipetted  with  a  tube  made  to  deliver  this  weight,  are  put  into  a  small  porcelain  dish, 
and  just  before  setting,  2  c.c.  of  a  mixture  of  equal  volumes  of  SgCl,  and  CS|  carefully 
pipetted  into  it,  and  the  mixture  well  stirred  at  first,  and  then  occasionally  for  the  first 
quarter  of  an  hour  or  so.  Do  not  apply  heat,  but  simply  allow  to  stand  on  the  labora- 
tory table  ;  by  this  treatment  genuine  lard  only  thicleens^  or  perhaps  becomes  rather  gtiff^ 
in  three  hours ;  but  M  it  contains  any  real  amount  of  cotton-seed  oil,  it  becomes  quite 
hard  and  solid  in  half  this  time.  This  test  is  very  simple,  but,  with  practice,  one  can 
with  a  certainty  pick  out  all  lards  containing  cotton-seed  oil.  For  estimating  the 
adulteration  I  rely  on  the  I  absorption  from  Hiibl's  reagent,  made  by  dissolving  5  grms. 
I  in  100  C.C.  of  95  per  cent,  alcohol  and  6  grms.  HgCl^  in  100  c.c.  of  such  alcohol,  then 
mixing  and  allowing  to  stand  at  least  over  night  before  use. 

I  drop  20  to  22  drops  of  the  melted  lard  into  a  weighed  3-oz.  wide-mouth  stoppered 
bottle,  and  carefully  re-weigh,  the  weight  of  fat  not  to  sensibly  exceed  0*5  grm. ;  just 
melt  by  putting  the  bottle  for  a  minute  or  so  on  the  top  of  the  water  oven,  and  when 
nearly  cool  again,  add  10  c.c.  of  pure  OIIOJ,,  and  so  dissolve  the  fat.  When  quite  cold, 
add  20  c.c.  of  the  Hlibl  reagent,  very  carefully  measured,  and  allow  to  stand  three 
hours ;  the  colour  must  then  be  decidedly  brown,  showing  excess  of  I,  or  else  less  fat 
must  be  taken  for  the  quantity  of  Hlibl  reagent.  I  object  to  the  addition  of  more 
Hiibl  after  the  experiment  shows  too  little  I,  but  prefer  to  commence  again  with  less 
fat.  After  standing  the  prescribed  time,  the  contents  of  the  bottle  are  transferred  to  a 
beaker,  the  bottle  rinsed  with  KI  solution,  of  which  enough  must  be  added  to  dissolve 
the  I,  and  the  solution  then  diluted  to  150  to  200  cc,  and  the  free  I  estimated  with  £q 
"  Hypo  "  solution  and  starch ;  the  amount  of  I  now  found  being  taken  from  what  the 
20  cc.  Hiibl  contained  leaves  the  amount  absorbed  by  the  quantity  of  fat  employed, 
and  is  to  be  calculated  to  a  percentage. 

I  standardize  the  "  Hypo  "  just  be/ore  use  with  some  pure  I,  carefully  weighed 
(about  0-5  grm.),  and  so  find  its  exact  factor. 

I  take  the  ''  Hypo  "  equivalent  of  the  20  c.c.  Hiibl  with  each  set  of  experiments. 

Example  with  pure  Lard. 
Fat  taken,  05660  grm.  +  20  c.c.  Hubl,  after  3  hours  took  94  c.c.  " Hypo." 
20  cc.  Hubl  took  356  cc.  " Hypo," 
•5005  grm.  I  took  39'2  cc  "  Hypo,"  hence 
5005 
39:2  =  '^127678  I  for  1  c.c  (Log  2-1061180) 

35-6  _  9.4  =  26-2  X -0127678  x::g^=  5910  per  cent.  I. 
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Using  logarithms  makes  the  calculation  very  easy  and  exact. 

I  find  genuine  lard  never  takes  sensibly  more  than  60  per  cent.  I,  whilst  cotton- 
oil  takes  from  105  to  110  per  cent. 

I  adopt  the  formula — 

absorbed  -  60\ 


100 


(^ 


45 


0\ 

- 1  =  per  cent,  cotton-seed  oil. 


To  support  the  foregoing  tests  I  also  take  the  Sp.  Gr.  of  the  lard  @  100^  Fahr. 

I  find  the  Sp.  Gr.  of  pure  lard  under  such  circumstancee  to  be  906*0,  and  of 
n-seed  oil  913*5|  hence— 

Gr.  found  -  906\ 


100 


/Sp^ 


7-5 


6\ 

-1=  per  cent,  cotton-seed  oil. 


Genuine  Commercial  Lard, 


Sp.  Gr.  at  lOOo  Fahr. 
Not  taken 


906-4 
906-4 
9060 
905-8 
906-1 
906-1 
905-7 
906  0 


Average..  9060 


I  per  cent. 
59-90 
59-10 
66-47 
56-56 
59-04 
57-39 
69-90 
60-42 
59-50 
61-31 

58-9 


Table  showing  Results  Calculated  from  the  Sp.  Gb.  and  the  I. 


ure  made  of 
"tfl  lard  and 
irt  cotton- 
leed  oil. 


Sp.  Gr.  at 
100*'  Fahr. 


908-5 

908  7 
908-4 
907-4 
906-9 
907-5 
907-3 
907-9 
907-4 
907-7 
907-3 
907-2 
906-9 


100 


Cotton-seed  oil 

calculated  by 

/Sp.  Gr.  fd.  -  906\ 


7-6 


100 


33 

36 
32 
18 
12 
20 
17 
25 
19 
23 
18 
17 
13 


74-25 

76-53 

75-26 

67-22 

65-3 

67-3 

67-8 

69-3 

66-7 

68-5 

68-63 

67-7 

65-65 


Cotton-seed  oil 
calculated  by 
rl  per  cent. -60\ 
^  45  J 


32 

36 
34 
16 
12 
16 
17 
21 
15 
19 
19 
17 
13 
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DETECTION  AND  ESTIMATION  OP  COTTON-SEED  OIL  IN  LAED. 
By  W.  F.  K.  Stock,  F.C.S.,  F.I.C. 
The  method  about  to  be  described  is  a  modification  of  that  devised  by  Milhaiii  of 
which  an  abstract  appears  in  the  Analyst  (vol.  ziii.,  p.  95).  As  there  described, 
Milliau's  process  has  failed,  in  the  hands  of  the  present  writer,  to  give  aatisbotoiy 
results ;  but  he  does  not  ascribe  the  irregularities  observed  to  anything  but  want  of 
detail ;  for  which,  probably,  Milliau  is  in  no  way  to  blame,  since  the  artide  in  tin 
Analyst  is  not  an  original  communication.  As  worked  in  the  present  writei^i 
laboratory  the  process  stands  as  follows : — 

15  grms.  of  the  sample  are  saponified  in  a  7-inch  porcelain  basin  witii  a  ouxtin 
of  15  c.c.  of  30  per  cent,  NaHO,  and  15  c.c.  of  92  per  cent,  alcohol.  To  oommenoe,  tki 
fat  is  heated  to  110^0.  The  alkaline  alcohol  must  be  added  in  quantiiieB  not 
exceeding  1  c.c.  at  a  time,  the  temperature  not  being  allowed  to  fall  below  95^0.  to 
lOO^C,  constant  stirring  at  this  part  of  the  operation  being  most  important.  If  tbft 
saponification  has  been  successful,  the  resultant  soap  is  a  smooth  thick  paste.  Bofliag 
distilled  water  is  now  added  drop  by  drop,  a  thin  flexible  spatula  being  used  to  hmk 
down  the  paste.  When  this  haa  the  appearance  of  smooth  starch,  water  may  be  nm 
in  till  a  volume  of  500  c.c.  is  reached.  Complete  solution  should  foUow.  40  ce.  of 
diluted  sulphuric  acid  (1 — 10)  are  now  added  to  the  contents  of  the  basin,  the  liquid  ii 
stirred  gently  and  brought  to  boil  for  7  to  12  minutes,  then  kept  just  below  boQiD^ 
until  the  separated  fatty  acids  fuse  to  a  clear  oily  layer.  The  greater  bulk  of  the  add 
watery  liquid  is  raphoned  off,  the  remainder,  with  the  fatty  addff  being  poured  into  t 
dean  warm  flask  with  a  somewhat  long  and  narrow  neck.  The  fatty  adds  are  freed  is 
nearly  as  possible  by  siphonage  from  the  watery  under  layer,  and  the  flask  is  filled  up 
with  boiling  water  so  as  to  bring  the  fatty  acids  into  the  neck,  by  which  opeEation  ft 
partial  washing  is  given.  5  c.c.  of  the  fused  fatty  adds  are  now  transferred  by  metos 
of  a  dry,  warm,  fast-running  pipette,  into  a  dean,  dry,  wide  test  tube.  20  cc  of 
absolute  alcohol  are  added,  care  being  taken  to  wash  the  pipette  by  running  the  aloobol 
through  it.  The  contents  of  the  test  tube  are  heated  to  indpient  ebullition  in  a  vtod 
of  boiling  water.  2  c.c.  of  a  30  per  cent,  solution  of  silver  nitrate  are  now  rapidly 
poured  into  the  tube,  when  if  even  2  per  cent,  of  cotton-seed  oil  be  preeent  in  the  sunpk 
the  characteristic  cedar-brown  colour  is  at  once  developed.  Pure  lard  gives  abeolutelj 
no  colour. 

To  quantify  this  reaction,  known  mixtures  of  pure  lard  and  refined  cotton-seed  o3 
are  treated  exactly  as  above,  and  the  colours  in  the  diflerent  tubes  compared  by  reflected 
light  against  a  white  background.  This  must  be  done  simultaneously,  for  in  aboat 
seven  minutes  the  colouring  matter  begins  to  fall  out,  and  correct  comparison  is  then 
impossible.     In  careful  hands  excellent  results  are  obtainable. 

Discussion.  . 
Mr.  Hehneb  read  the  following  letter  from  Prof.  J.  Campbell  Brown  : — 

University  College,  Livexpool,  June  I9thy  1888. 
Deab  Sib, — As  I   cannot  attend  the  meeting  of   Public  Analyate*  Sodety  to- 
morrow,  I  am  anxious  that  if  the  paper  does  not  deal  with  the  foUowiqg  pointSi  joo 
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HhouXd  call  the  attention  of  the  meeting  for  me  to  the  two  errors  analysts  are  liable 
to  make  if  they  trust  to  the  iodine  eqaivalents  already  published. 

1.  They  are  liable  to  greatly  under-estimate  the  proportion  of  cotton-eeed  oil  and 
other  foreign  fats  in  adulterated  lard.  The  substance  used  by  about  twenty-five  of 
the  American  firms  is  a  mixture  of  cotton-seed  oil  and  beef-stearin»  the  residue  from  the 
Imanufacturer  of  oleo-margarine,  Now,  while  the  iodine  equivalent  is  high,  105  to  llO, 
the  iodine  equivalent  of  commercial  stearin  is  low,  under  30.  And  the  iodine  equiva- 
lent of  any  mixture  that  can  be  used  for  mixing  in  large  proportions  with  lard  is  much 
lower  than  that  of  cotton-seed  oil — not  higher,  if  so  high^  as  between  80  and  90. 
How  if  any  one  calculates  the  quantity  of  cotton-seed  oil  in  mixed  lard  giving  an  iodine 
equivalent  of  say  76,  using  1 05  as  the  iodine  equivalent  of  the  foreign  fat»  instead  of 
bo  or  under«  it  is]  clear  that  he  will  greatly  under-estimate  the  quantity  of  foreign  fat. 
lie  will  even  underestimate  the  cotton-seed  oil  portion  of  the  foreign  fat. 
I  2,  They  are  liable,  on  the  other  hand^  to  condemn  genuine  lard  which  is  more  oily 
than  pork  fat  or  lard  rendered  in  this  country. 

American  lard  contains  as  a  rule  naturally  much  more  olein  than  our  own*  If 
iome  of  the  lard  oU  ha.s  not  been  pressed  out,  the  high  iodine  equivalent  of  lard  oil — 
From  75  to  80— so  raises  the  one  equivalent  of  the  thin  oily  lard,  that  an  analyst  judg* 
iDg  mainly  from  the  iodine  equivalent  would  infer  the  presence  of  cotton-seed  oil  where  , 
khere  was  only  excess  of  lard  oil.  It  is  necessary,  therefore,  to  be  very  careful  in  deter-  ' 
^niningf  first  the  presence  of  some  cotton-seed  oil  by  safe  qualitative  tests  before  deter* 
Inining  the  iodine  equivalent ;  and  it  is  further  necessary,  in  order  to  avoid  both  the 
Errors  I  have  mentioned,  to  take  into  comideration  the  consistency  of  the  samplei  and 
^tend  to  tests  for  beef-stearin,  in  drawing  any  conclusion  fi*om  its  iodine  equivalent. 

Kindly  bring  these  points  before  the  meeting  as  from  me»  unless  they  are  fuUy 
rone  into  in  the  paper. — 1  am,  yours  truly, 
^^  The  Secretary,  Society  of  Public  Analysts.  J.  Campbell  Brown^ 

^B^Mr«  Harland  said  tliat  the  American  manufacturers'  plan  was  to  express  the  lard 
l^fFom  the  lard  and  replace  it  by  cotton-seed  oU.  Working  on  these  lines  in  the 
laboratory,  he  had  found  that  about  ten  per  cent,  of  lard  oil  can  be  squeezed  out  of 
^nuine  lards,  but  that  adulterated  samples  of  various  American  manufacturers  gave  t 
iirty,  forty,  or  fifty  per  cent,  of  what  appeared  to  be,  by  its  sp.  gr.  and  solidifying 
it,  cotton-seed  oil. 

Mr.  Watson  Grey  gave  the  followiug  figures  for  the  percentage  of  iodine  absorbed 
various  kinds  of  lard  when  treated  by  Hubrs  proeess : — 

Iodine 
Kind  of  lard*  absorption.  I 

From  omentum  of  hog     , 49*5 

Market  lard  (bought  in  Liverpool) 49 

From  omentum  of  sow    , 55*5  I 

From  back  of  pig     , 05  " 

»uld  fix  the  average  at  57.  If  this  was  accepted,  it  would  account  for  the  fact  that 
f  President,  having  taken  62  as  the  standard  number,  had  found  that,  whereas  the 
|p.  gr.  of  one  adulterated  sample  corresponded  to  thirty  per  cent,  of  cotton-seed  oil,  the 
odine  absorption  indicated  only  fifteen  per  cent.,  without  having  recourse  to  the  suppo- 
EtioQ  that  tallow  was  present  as  well  as  ootton-seed  oil.  His  experience  went  to  show 
^t  the  silver  nitrate  test — at  least,  in  its  unmodified  form  (without  the  addition  of  I 
^Kiiitric  acid) — was  rather  unsatisfactory. 

^HMt.  Fox  atated  that  he  hud  recently  found  fifty  per  cent,  of  earth-nut  oil  in  lard 
^Betec^g  it  by  the  altered  sp.  gr.  and  the  presence  of  arachidic  acid.  d 
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Mr.  Jones,  in  reply  to  a  remark  of  the  President's  on  his  practice  of  taking  tb 
sp.  gr.  of  fats  at  100^  F.,  admitted  that  it  was  rather  an  old-fashioned  plan,  and  oon- 
templated  changing  it.  He  had  not  found  it  necessary  to  use  concentrated  aqneoai 
caustic  alkali  and  fresh  alcohol  when  saponifying  oils  in  order  to  get  white  fotty  adds, 
as  proposed  by  the  Fresidenty  the  alcohol  he  obtained  in  Wolverhampton  not  tamiDg 
l»rown  from  the  action  of  caustic  alkali,  even  when  kept  for  several  months. 

"  WATER  REPORTS— A  DILEMMA." 
Bt  Db.  Matthew  Adams. 
{Read  at  Meeting,  July,  1888.) 
The    subject    of    "Polluted  Drinking  Water   and  the    Closure  of    Wells,"  brought 
forward  for  discussion  by  Dr.  Hill  at  the  June  meeting  of  our  Society,  is  of  suffidflnt 
importance  to  warrant  my  placing  before  you  a  correspondence  which  passed  betweeD 
me  and  the  Urban  Sanitary  Authority  of  Rochester. 

This  correspondence  shows  a  position  of  afi^rs  the  very  reverse  of  that  which  Dr. 
Hill  found  himself  placed  in.  He  fell  upon  the  legal  horn ;  I  was  impaled  by  an  equallj 
tormenting  official  horn.     In  such  a  dilemma  what  can  be  done  f 

Water  Analysis. — Repobt. 
To  Richard  Prall,  Esq.,  Toum  Clerk. 


i 
It 
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Total  Solid  Matter 

Loss  on  Ignition 

Chlorine   

Nitrogen,  as  Nitrates  and  Nitrites 

Phosphoric  Acid 

Free  Ammonia    

Albuminoid  Ammonia    

Oxygen  absorbed  in  15  minutes 
Oxygen  absorbed  in  4  hours  .... 
Total  Hardness  (Clark's  Scale). . 
Permanent  hardness  after  boiling 
Appearance  in  2-foot  tube 


Smell 


77-3 
51 

7-7 
1-U 

•02 
'05 
•025 
•044 

27-5 

12-0 
gr.  blue 

SUght 


571 
3'4 
5-4 
114 

•00 
•04 
•005 
•056 

240 

IM 

p.  blue 
sus.mat. 

Slight 


71-4 
4-6 
70 
1-43 

•00 
•02 
•028 
•036 

26-0 

13-5 

pale  cl. 
blue 

Slight 


46-6 
22 
4-3 
•96 

•00 
•02 
•013 
•028 
20-0 
9-0 
pale  cl. 
blue 
None 


All  results  are  given  in  Grains  per  gallon,  except  Free  and  Albuminoid  Ammonia,  which  aie  in 

parts  per  million. 

Obsbevations. 
County  and  Borough  Analyst's  Laboratories, 

Ashf  ord  Road,  Maidstone. 
Sib,  31«^  3fay,  188S. 

Herewith  1  hand  you  results  of  my  analyses  of  four  samples  of  water  iecenl|f  received 
i^xD^c^u  for  analysis,  from  all  of  which  d^ta  I  judge  that  Noe.  1, 2,  and  S-^^-eBpaoiaUy  Mos.  1  and 
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ire  or  lees  tainted^  and  my  advioe  is  tbey  should  not  be  use<i  for  drinkinj^  purposes  if 
it  h^d.  At  the  same  time  I  am  bound  to  say  there  ia  not  much  indication  of  actively 
pollution.  The  polluting  matter  is  for  the  most  part  oxidized  and  ho  rendered  inert, 
fKidiition  is  not  to  be  always  relied  upon^  therefore  such  waters  must  bo  considered 
and  dangerous. 

1  am^  Sir^ 

YuurB  obediently, 

Mattuew  a.  Adamh. 


Local  Govemtnent  Board, 
Whitehall,  aw. 

JSeptemher  4th,  1883, 

by  the  Local  Oovemiaent  Board  to  advert  to  your  letter  of  the  8th  ult.|r| 
h  reference  to  certain  welkin  the  t<3wn  of  Rochester,  that  the  O.S.A.  do  not  congicr 
^  could  obtain  orders  to  compel  the  closing  of  such  wella. 

iJoard  direct  me  to  state  that  having  regard  to  the  fact  that  the  wells  in  que«tioii»j 
»ir  supply  from  a  soil  which  is  much  befouled  by  cesHpools  in  near  proximity  to  the 
B»f  opinion  that  measures  should  at  onoe  be  taketi  by  the  8,A,  to  secure  their  closunr,  l 
rhich  appears  to  the  Board  to  be  fully  borne  out  by  the  statements  of  the  Analyst  1 
&k waters  were  submitted. 
p  however,  to  point  out  that|  quite  apart  from  the  positive  evidence  sa  to  pollution 
siuc&l  analysis  has  in  this  case  niforded,  the  Board  in  forming  an  opinion  lis  to  the 
ienaas  or  not  of  a  water  have  regard  rather  to  a  full  knowledge  of  its  sources  and  of  the 
Ations  by  which  it  is  liable  to  be  affected  than  to  its  mere  chemical  ingredienta  In 
ction  I  am  to  direct  the  attention  of  the  Sanitary  Authority  to  pa^  xvii.  %n  xxi.  of 
ipaoyins  print  of  the  recent  report  of  their  medical  officer  with  especiaJ  referenct*  to  the 
aipmseS  on  page  xxi.,  ^that  we  must  go  befyond  the  laboratory  for  evidenoe  of  any 
water  being  free  from  dangerous  organic  pollution.^ 

further  to  state  that  the  expressions  used  W  the  Analyst,  and  espacially  with  nife. 

[luting  matter  being  '^  for  the  moat  part  otsdaiased,^  '^PP^'^  ^  show  an  inadequate  view  < 
^OOB  under  which  water  can  safely  oe  used* 

le  preesnt  case  it  appears  to  the  Board  that  if  the  Authority  btb  still  of  opinion  that  ^ 
on  might  be  hindered  by  some  qualifications  expressed  by  the  Analyst  they  shoi 
eah  analyses  of  the  waters  by  some  well-known  demist,  and  if  neoessafy  the  anal; 
>  repeated   until   any  varying  qualities  of  the  several  well  waters  have  been  fully 
»d,  and  conclusive  inference  has  been  drawn  respecting  the  risk  to  these  sources  of 

i  regard  to  the  eoaloge  from  cesspools,  the  Board  would  call  the  attention  of  the  Sanitary 
r  to  their  powers  under  Section  47  (3)  of  the  Public  Health  Act,  1875,  but  tbej  think  it 
add  in  this  oonnectiou  that  to  prevent  for  the  future  the  contents  of  a  privy  or  cesijp*i*>l 
iei«lrom  will  not  render  wholesome  the  water  derived  from  a  soil  into  wkidt  siicfa  coiHen is 
|dy  soaked  in  notable  quantity. 

to  add  that  under  Section  62  of  ihe  Act,  the  Sanitajy  Authority  mi^bt  oompat  tha 
1^  e(c.y  Waterworks  Co.'s  water  to  be  laid  on  in  any  case  where  it  appeaia  on  the  Rspcirt 

or  that  any  house  within  the  district  is  without  a  proper  BsmpXj  of  water,  aod  {hat 

of  water  can  be  fumished  thereto  at  a  cost  not  exceeding  Ine  water  imle  aulhorised 

Act  in  force  within  the  district. 

I  am^  Sir,  your  obedient  aerrant, 

AxFaao  I>.  Aj^biam, 

To  Richard  PtaO^  Esq., 

Town  Clerk,  RoolMter, 

[^regard  to  mv  report  oi  May  31st  oo  thase  foor 
lent  bomrd  el  the  4th  inatw,  1  have  |o  i 
^to  go  befood  the  kharstaffy.**    Itis^y 
finom  chemical  d^  alcoe ;  oiban,  si 
ynissnff%  moat  advisa  yon  aa  lo  kxal 
i  to  CQcpect  practical  and  ooi  tbaofvlical  advke^ 


of  waier.ml  thai 
tikat  it  k  ooa  fbr  M  M 
toidsiB 


>9^«GU|WM^ 
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suooessfnlly  to  stand  the  test  of  opposition  in  court ;  all  this  you  hare  and  no  one  having  leipeei 
for  his  chemical  reputation  could  sav  more  than  I  have  done,  viz.,  that  Nos.  1,  2,  a£d  8  m 
treacherous  and  dangerous,  and  should  not  be  used  for  drinking  purposes. 

I  am,  dear  SiCf 

YouiB  obediently, 

MaTTHBW  A  ADAMS. 

To  Richard  Prall,  Esq., 

Town  Clerk,  Boohester. 

September  lOtk^  188a 
Dear  Sir, 

I  bes  to  return  Local  Government  Board*8  letter  and  printed  report  of  their  Mediodi 
Officer,  together  with  my  remarks  thereon.  With  regard  to  tne  ''  expressions  "  in  my  ooffxnA 
report  referred  to  in  that  letter,  to  the  effect  that  the  polluting  matter,  beinff  ^  ior  the  molt 
peat  oxidized,"  showed  (on  my  part)  an  inadequate  view  [of  the  ocmditions  under  iHiich  wite 
can  be  safely  used,  I  have  simply  to  say  that  to  the  best  c^  my  belief.  Dr.  Duprfe,  the  Looil 
Government  Board's  own  analjrst,  would  endorse  every  figure  and  word  I  have  used,  and  to  my 
mind  it  would  be  an  undoubted  proof  of  inadequacy  and  incompetency  to  lead  ^ur  aattioc^  to 
overlook  the  all-important  distinction  between  oxidised  and  unoxidised  organic  matter.  Tom 
suggestion  that  the  analyses  should  be  repeated  until  any  vaiying  qualities  of  the  aeveral  watan 
have  been  fully  ascertained,  etc.,  is  a  good  one.  If  on  repeated  analvses,  dum^  in  tilt 
constituent  parts  can  be  shown  to  occur,  that  together  with  the  evidence  already  attained  would 
put  the  case  in  a  much  stronger  li^ht  as  against  tne  wholesomeness  of  the  waters. 

But  there  is  no  occasion  for  tnis,  especially  after  the  Local  Government  Board's  letter;  tb 
water  ought  to  be  condemned,  and  if  it  is  necessary  I  will  come  over  and  support  this  advios  in 
the  witness-box. 

Yours  faithfully, 

Matthbw  a  Adams. 

{Candtuion  of  the  Society/ e  Proceedinge.) 

ESTIMATION  OF  GLYCERIN  IN  THE  CRUDE  ARTICLE. 
R.  Benedikt  and  M.  Cantor.* 
Fob  the  determination  of  the  commercial  value  of  crude  glycerins,  there  does  not  as  yet 
exist  an  easy  and  trustworthy  process.  Most  of  the  processes  as  yet  proposed  give 
uncertain  results,  particularly  the  one  based  on  the  oxidation  with  chromic  acid,  as  many 
other  organic  bodies  are  also  oxidised  to  carbonic  anhydride  and  water.  The  procesB 
with  permanganate  by  Benedikt  and  Zsigmondy  has  certainly  given  good  resultSy  but  in 
the  case  of  crude  glycerin  the  sample  must  first  be  diluted,  then  treated  with  sabaoetate 
of  lead,  and  the  excess  of  the  latter  be  removed  by  sulphuric  add  before  we  can  titrate. 

R.  Diez  has  applied  Baumann's  test  for  the  estimation  of  glycerin  in  wines,  etc.  The 
solution  is  agitated  with  soda  ley  and  benzoil  chloride.  The  precipitate,  consisting  of  glyoerm 
di  and  tribenzoate,  is  weighed,  an  allowance  being  made  for  solubility.  Although  we  will 
not  dispute  the  use  of  this  process  when  applied  to  wine  analysis,  we  have  never  sao- 
ceeded  in  getting  correct  results  with  it  in  the  case  of  crude  glycerins,  even  hf 
scrupulously  following  Diez's  directions.  The  error  amounted  from  3  to  8  per  cent,  of 
the  total  glycerin.  We  now  propose  the  Acetin  process,  which  gives  quick  and  correct 
results,  and  is  based  on  the  following  principle. 

Glycerin  on  boiling  with  acetic  anhydride  passes  completely  into  triaoetin.  If 
water  now  be  added,  and  the  amount  of  unoombined  acid  exactly  neutralised  with  soda, 
the  combined  add  may  be  easily  ascertained  by  saponifying  with  exoeas  of  soda,  and 
titrating  back  with  standard  add.     The  following  solutions  are  required : — 

*  2Mttohr,/,  angem  Chemie,  Ab.  16. 
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1,  Half  normal  or  normal  hydrochloric  acid»  the  exact  strength  o£  whkh  must  be 
loartiLined  with  the  greatest  care. 

2,  A  solution  of  20  grammes  of  Bodic  hydrate  in  a  litre  of  water. 

3,  10  per  cent,  caustic  soda  in  a  flask  holding  about  1 1  litre.  The  flask  is  closed 
f  a&  India  rubber  cork,  through  which  passes  a  25  c.c.  pipette,  the  top  of  which  is 
oeed  by  an  india-rubber  tube,  and  a  clamp. 

About  1*5  grm.  of  the  sample  is  weighed  in  a  wide-neck  flask  with  round  bottom ; 
grammes  of  acetic  anhydride  and  3  grammes  of  anhydrous  sodie  acetate  are  added, 
nd  the  whole  boiled  for  one  and  a  half  hours  tinder  an  upright  condenser.  After  it 
18  somewhat  cooled,  50  c.c.  of  water  are  added,  and  the  mixture  once  more  brought  up 
b  the  boiUng  point,  Thid  must  also  be  done  under  upright  condenser,  as  the  triacetin 
aensibly  volatile  in  water  vapour. 

After  the  oily  mass  has  dissolvedi  the  Hquid  is  filtered  into  a  wide-necked  flask  of 
x>ut  600  c.c.  capacity.  A  white  flocculent  precipitate,  which  is  rather  large  in  crude 
lyoerins,  remains  in  the  Alter,  and  must  be  well  washed.  After  complete  coolings 
benol-phthalein  is  added,  and  the  fluid  jmt  neutralised  with  No.  2  sodic  hydrate.  The 
jiot  of  neuti-ality  is  reached  when  the  fluid  turns  yellowish-red. 

The  pipette  (No.  3)  Is  now  fllled,  and  the  contents  delivered  into  the  flaak.  Care 
Hfc  be  taken  that  in  doing  the  check,  the  pipette  shall  deliver  exactly  the  same 
KtUty.  After  boiling  for  a  quarter  of  an  hour,  the  excess  of  alkali  is  titrated  back 
ith  the  add  No.  1. 

EXAHPLB.  * 

Taken  1*324  grammes  of  glycerin.  ^ 

r              26  ex.  alkali  . ,                       . ,          , .          . .      =60'5  c.c.  N  acid.  \ 

■         Titrated  back  with 21*5    „         „  \ 

^H  Triacetin  is  equivalent  to  39*0     ,^         ,, 

^^1  c,c.  of  add  representing  *03067  grm.  of  glycerin,  the  sample  contains  90*3  per  cent. 

Testing  fats  for  diglycerides :  from  the  ease  with  which  glycerin  can  be  made 
ito  triacetin,  we  may  conclude  that  the  mono  or  diglycerides  of  the  higher  fatty  adds 
ay  be  readily  converted  into  triacetin  by  boiling  with  acetic  anhydride.  Another  aid 
» the  accurate  analysis  of  fata  is  thereby  obtained,  as  it  is  easy  to  directly  estimate  the 
ar  centage  of  mono  or  diglyceride  a  sample  may  contain. 

Let  M  be  the  molecular  weights  of  the  diglyceride,  a  the  saponification  number  of 

tt  y/ore^  and  h  after  the  acetyling,  then  as   66  stands  for  KHO,  and  42  for  the 
e  CmHjO,  the  percentage  of  diglyceride  will  be — 
100  M  {h^-a) 
MF  instance,  the   stearin   from  oolxa   oil  has  to  be  examined  for  dierucin 

C,H5(0C«H,,),0H. 
We  firet  determine  the  saponification  equivalent,  then  acsiylue  20  to  60  grammes  of  ^ 
kt,  locordiDg  to  the  directionB  of  Benedikt  and  IJlzer,  and  estimate  the  saponifioattotLJ 
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number  again.     For  pure  dierucin  this  is  153*3,  for  aoetylised  dienicin  217*4.    The 

loo  V  7^2  X  21  *j^ 
molecular  weight  is  732.  If  a  =  46,  and  b  =  67-8,  then  D  =  -"),»!«    ^,°  -  30  per 

cent,  dierucin. 

If  the  amount  of  diglycerides  is  very  small,  the  combined  acetic  add  is  better  esti- 
mated by  Reichert's  process.  The  calculation  is  somewhat  more  troublesome  if  the  &t 
contains  glycerides  of  ozyaddSy  as  these  give  also  an  acetyl  number.  In  this  case  ire 
isolate  the  fatty  acids  first,  and  then  determine  their  acetyl  equivalent. 

Reimer  and  Will  particularly  point  out  that  colza  oil  contains  an  oleic  add,  whidi 
is  isomeric  with  the  oleic  add  of  castor  oil.  This  is,  however,  contradicted  by  its  low 
acetyl  number,  which  they  found  to  be  6*3,  corresponding  with  3*8  per  cent,  oxyokic 
adds.  The  true  composition  of  colza  oil  is  not  as  yet  known  with  certainty,  then  its 
dine  absorption  power  100,  whilst  the  adds  which  Reimer  and  Will  have  isolated 
give  a  far  lower  figure :  erudc  add  75*2,  benic  add  —  0,  rapinic  add  85*2.  It  is, 
therefore,  probable  that  a  large  proportion  of  another  add  of  the  linseed  oil  type  mnet 
be  present. 

Dierucin  is  the  only  glyceride  as  yet  isolated  from  natural  fats,  but  it  must  yet  be 
ascertained  if  it  really  exists  in  the  fresh  oil. 

Allen  has  lately  suggested  that  Japan  wax  contains  dipalmitin.  The  direct  test 
gave  a  negative  result.  The  saponification  equivalents  of  the  original  and  aoetylised 
wax  were  found  to  be  the  same,  viz.,  222. 

On  saponifying  butter  with  an  insuffidency  of  alcoholic  potash,  Bell  got  an  oily 
substance,  melting  at  4*4^0.  We  have  repeated  this  experiment,  and  indeed  obtained 
a  thinnish  oil,  with  a  strong  butyric  ether  smell,  which,  however,  did  not  yield  any 
glycerin,  and  must  therefore  have  consisted  for  the  greater  part  of  ethylic  ethers. 


MONTHLY   RECORD   OF  GENERAL   RESEARCHES   IN   ANALYTICAL 

CHEMISTRY. 

Avoiding  the  Use  of  Weighed  Filters  and  the  Reduction  of  Prxoipitatis 
BY  THE  Filter.  LL.  de  Koninck.  Zeitackr  f,  anal  Chemie,  No.  15. — About  twelve 
years  ago,  a  method  for  the  estimation  of  potash  was  recommended  by  Freeeniaf, 
whereby  the  use  of  the  weighed  filter  was  avoided.  The  platinum  predpitate  was  col- 
lected on  a  filter,  and  after  drying,  the  bulk  of  it  was  carefully  removed.  The  minute 
quantity  still  adhering  was  now  removed  by  treatment  with  boiling  water,  and  tluB 
solution  evaporated  in  a  weighed  dish.  After  adding  the  chief  predpitate,  the  whole 
was  dried  and  then  weighed.  The  author  has  extended  the  idea  to  a  number  of  other 
metals. 

Ammonium. — The  platinic  ammonium  precipitate  may  be  treated  like  the  potafldmn 
compound. 

Arsenic. — The  triple  arseniate  is  carefully  removed  from  the  filter  and  put  into  a 
crudble.  The  filter  is  repeatedly  washed  with  small  quantities  of  dilute  nitric  add,  and 
the  liquid  is  evaporated  to  dryness  in  the  same  crudble.  When  completely  dry  the 
whole  is  gradually  heated  to  redness,  when  a  pure  magnesic  pyro-arseniate  is  formed 
Tfitbout  the  least  loss  of  arsenic. 
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Maqngsia  or  Phosphoric  Acid, — ^The  triple  phosphate  obtained  is  treated  in 
>  manner.  A  pure  white  py ro-phosphate  is  obtained  instead  of  the  blackiAh-looking 
!  nstmlly  got, 

ZiKC  AND  CAomuM. — When  the  filters  containing  their  carbonateB  are  burnt,  an 
dable  los9  is  sustained,  particularly  in  the  case  of  cadmium.  The  beet  way  is  to 
?e  balk  of  the  precipitate,  and  to  dissolve  out  remainder  of  zinc  or  cadmium  with 
nitric  acid,  which  solution  is  then  evaporated  to  dryness  in  a  weighed  dish.  The 
'  precipitate  is  now  added,  and  the  whole  ignited  and  weighed. 
A'ote  hy  abstreictor. — The  idea  of  dissolving  a  precipitate  of  the  filter  by  means  of 
ic  acid  has  already  been  applied  in  the  case  of  zinc  by  Dr.  8^  Bein.  See  Analyst, 
!.,  p.  135,  L.  DB  K. 

On  THE  Employment  of  Dl^zo  Compounds  for  the  DETEfTioN  op  OmuNic  Im- 

rY  iji  Water, — In  a  recent   number  of  the  BericJUe  dcr   DsuUchen   Chetnuchen 

cha/t  (xxi.,  No.  9),  Hr.  Giiess  advocates  the  use  of  paradiazo-benzol-sulphuric 

I  lor  the  detection  of  organic  impurity  in  water*     It  has  been  known  for  some  time 

i  an  alkaline  solution  of  the  diazo-com pound  gave  a  yellow  or  orange  colour  with 

urine ;  further  research  now  shows  that  by  this  colour  reaction,  1  part  of  human 

in  5,000  of  water,  and   1   part  of  horse  urine  in   50,000   parts  of  water  can  be 

itely  and  certainly  detected  and  estimated*     100  ex.  water  mixed  with  xV  c.c. 

urine  gave,  with  a  few  drops  of  the  diazo  solution,  a  colour  about  equal  to  that 

luoed  by  ^^,  mgr.  NHg  in  100  c.c.  water  with  Nezsler's  reagent.     Tlie  diazo  solution 

ie  by  dissolving  I   part  of  para-diazo-benzol-sulphuric  acid  in  100  pai-ts  of  water, 

adding  NaOH  solution   until  slightly  alkaline.     Tins  solution  must  be  used  while 

fresb,  as  it  turus  yellow  on  keeping.     The  method  of  applying   the  test  is  very 

de  ;  to    100  c.c.   water  a  few  drops  of  the  diazo  solution  are  added,  well  mixed, 

[the  colour  produced  observed.     If  after  standing  &yre  minutes  no  colour  forms, 

Ifvuter  can  be  considered  pure.     It  may  be  remarked  that  the  colour  produced  by 

sugar  in  solution  is  very  faint,  and  that  diabetical  urine  containing  6  per  c^nt. 

sugar  gives  much  lees  colouration  than  normal  urine.  J,  B.  T, 


ZA  W  NOTm.     TO  OUR  RMA DERS. 

ne  yearn  a^o  it  f»atdcffidcd  to  dueimtmu^  tfte  rcporthtg  of  ordinary  jtalUfc-^tmH  fV'WttaiblMg  4 
ffiir  Jtufih  catei  om  auiktfritatiwt^  enfahlltthed  n&trte  point  m  rtrntt^tftum  with  the fWP^Jwy  qfike  Ji 
iti^iie  mmdyxU  are  iHt^egtM.    After  a  fair  trial  of  this  syttrm,  a  majority  of  the  wiffmherg  \^ 
f  k0B$  ^SiytrHmd  a  nrish  tktU  mtr  oUl  jrra^itirc  s/umtd  be,  to  i(om<s  fixt^nt,  retumtd  tOy  tmd^  in 
"     fik  *.^,,u.^,f  .,..>  h.^.^.-  ,/.v..v/w  /-  ^,../,i.,.  iUt.  report  "'^  '\*    "'^iee  pratiaadinas.     Tike  Utte  wiU 

.'V  i  It  tndy  h<  I  hen  oMf/  nm^t^  kpU^  or  ekendeal 

^  in  any  /*.^  //,    Any  member  or  amh^oriher^ 

itk  iti<*it  ti  fiM«^  in^  thtrrcfotct  intfittd  tofarniith  us  with  a  repi^t  of  the j^oceedmy*, signed  mit 
ot  for  jmbiit'atkm^  hut  tm  a  yuarantee  of  extwtitude. 

Adpltbration  op  American  Laud.— Before  the  Potteries  Stipendiary  (Mr.  H.  C.  Green- 
,  at  LoQgtoti^  July  4th«  there  was  an  investigation  of  c^eTeral  cases  involving  the  alleged  adai« 
'  lard  imported  from  America.  The  case8  were  brought  before  the  Court  by  Mr.  E»  W.  H. 
apootor  under  the  Adulteration  of  Food  and  Drugs  Act ;  and  Mj.  F.  Smith,  of  Liverpool, 
f-  '  '^  "  defendanTH,  And  likewise  watched  the  proccedlogs  on  behalf  of  the  wholesale 
►  I  I  CikHG,  John  HiddalK  ^r<>cer  and  provision  dealer,  Dresden,  was  charged  with  haying 

ertitied  by  the  County  Aniilyt>t  tL»  be  adulterated  to  the  extent  of  15  per  cent. 
jjotton-tieed  oil.  The  case  wii8  before  the  Court,  May  30th,  when  it  was  stated  that  it  wa«  one  of 
■t  of  the  kind  in  the  country,  cotton-seed  oil  never  having  been  alleged  aa  an  adolteradon 
At  the  request  of  Mr.  Smith,  a  sample  of  the  lard  waa  ordered  to  be  seat  to  the  Goveimnent 
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laboratoff  at  Somerset  House,  and  the  ease  was  adjoamed  to  await  the  result.  It  was  now  i 
that  the  Govemment  AnaljBt  oertified  that  the  lard  coDtained  20  per  cent,  of  ootto]i*9eed  oU,^ 
Enight  asked  that  an  exemplary  penalty  might  be  imposed,  a«,  be  said^  it  was  very  evident  1 
was  not  the  retailers,  bat  the  wboleaale  dealern  who  were  the  offenders,  and  were  dofend' 
matter.  Id  ^^upport  of  this  statement,  he  pointed  out  that  the  wholesale  dealers  had  idsned  ac 
to  the  retailers  stating  that  if  anything  was  wrotig  with  the  lard  they  would  make  it  all  fight. 
be  contended,  was  practically  saying  that  they  would  pay  any  fine  that  might  be  inflicted. — Mr.1 
said  that  no  one  was  more  surprised  than  the  wholesale  dealers  when  this  Amerloan  lard  was  I 
to  be  adulterated,  for  until  Mr.  Jones  (the  county  analyst)  detected  that  it  contained  cotton-seed  « 
there  was  not  an  analyst  in  the  country  who  could  say  that  it  was  not  pure.  As  a  matter  of  fact 
Bome  aoaljstH  had  oertlfied  tbat  it  was  pore.  The  wholesale  dealers  were  innocent  of  tiie  adoltas^ 
tion,  and  they  therefore  stood  at  the  back,  in  a  reasonable  and  proper  way,  of  those  person;!  whoa 
they  had  Innocently  misled.— The  Stipendia^  said  tbat  he  had  no  doubt  that  the  adulteratioe  wn 
done  in  America,  and  that  the  defendant  knew  nothing  about  anything  having  been  added  to  tbt 
lard,  but,  unf ortanately  for  hiui.  the  law  held  him  responsible.  As  this  was  one  of  the|first  cases  of  lb» 
kind,  he  should  treat  it  as  a  first  case,  but  now  that  it  was  becoming  known  that  the  lard  was  tditl- 
terated  he  should  severely  punish  any  future  offenders.  The  defent&^nt  was  lined  40».  and  I9i,  oort^ 
--The  following  tradesmen  were  also  charged  with  having  sold  lard  adulterated  with  cotton>seed  oil . 
Samuel  Jenkinson,  grooer,  High-street,  Longton,  20  per  cent ;  Henry  Dayson,  grocer,  Harket-stnet, 
17  per  cent. ;  and  Thomas  Pickering,  grocer,  Higb-street,  19  per  cent  The  certificates  of  the  aoalyH 
were  not  disputed,  and  the  magistrate  imposed  a  fine  of  408.  and  19s.  ooste  in  each  case. 

"Pt7BB  AND  Refined  La&d**  fbom  Akbrica.— Impobtant  PBOSBCurioNa.^At  the  Wedntf- 
bury  Police  Court,  July  Srd,  before  the  Stipendiary  (Mr,  Neville),  George  Blackham^^wholesale grocer, 
Darlaston,  was  charged  with  selling  lard  not  of  the  nature  and  quality  demanded. — Mr.  R  A.  WiUoock 
(Wolverhampton)  appeared  to  prosecute  on  behalf  of  Mr.  J.  E.  Morris,  the  Inspector  under  the  Food 
and  Drugs  Act;  and  Mr.  James  Slater  defended, — In  opening  the  case,  Mr.  Wiitcock  stated  that  m 
June  1st  Mr.  Morris  visited  a  shop  at  Darlaston  occupied  by  the  defendant,  and  there  saw  expos^ 
for  sale  two  piles  of  lard  marked  re^ipectively  5d.  and  6d.  per  lb,  Mr.  Morris  asked  for  a  pound  of 
lard  at  5d,,  with  which  Mr.  Blackham  supplied  him,  and  for  which  Mr.  Morris  paid.  A  conversatko 
ensuetl,  in  the  course  of  which  Mr.  Blackham  said  he  believed  it  was  pure  lard,  and  if  it  were  neit  It 
was  very  hard  that  the  r«tailer  should  be  prosecuted.— Mr.  Morris  said  he  quite  agreed  with  him,aiiid 
a  bucket  was  then  produced,  on  the  lid  of  which  wbe  printed  **  Armour  and  Co.,  pure  and  refined  }ai^ 
Chicago,  U.S." — The  lard  was  subsequeotly  analysed,  and  was  found  to  contain  17  per  cent,  of  cotloG- 
seed  oil.  This  ^as  first  discovered  by  Mr.  E.  W.  T.  Jones»  and  the  wholesale  house  had  now  reoog^ 
nised  their  liability,  and  bad  sent  out  a  circular  to  their  customers  In  these  terms : — •*  Armourt 
Refined  Lard.—  It  has  been  decided  that  Armour's  refined  lard,  as  hitherto  imported  from  Chtoi^ 
cannot  be  sold  as  pure  lard,  but  as  mixed.  We  shall  be  happy  to  make  any  reasonable  allowance  UttI 
you  may  think  needful  to  repay  you  for  any  temporary  trouble  or  inconvenience  you  may  eirpericBOB 
In  selllDg  the  mixed  as  distinct  from  the  pure  lard,  or  take  back  any  unsold  portion  at  your  opftidii 
later  on  should  you  find  any  trouble,  which  we  hardly  anticipate,  as  Messrs,  Armour's  refined  lard  is  ol 
ummpeacliable  quality  for  domestic  purposes — (laughter) — and  contains  the  most  thoroughly  healtti* 
giving  properties,  and  is  extensively  used  by  the  general  public  all  the  world  over.— Felling,  8t;  i^ 
and  Company,  Liverpool,  June  20,  1888,"  Together  with  this  was  a  copy  of  label  which  shoui : 
supplied  to  every  purchaser.  It  was  '*  Armours  refined  lard.  This  product  is  mijced."^Mr«  Momj 
having  given  evidence  in  proof  of  this  statement,  Mr.  Slater  for  the  defence  said  defendant  purchsisd 
the  lard  in  question  as  pure  and  refined,  from  Messrs.  Carter  and  Wootling,  of  Liverpool,  win) 
received  it  from  Felliog,  Stanley,  and  Co.,  the  agents  for  Messrs.  Armour.  To  show  what  the  profit 
was  like,  he  might  mention  that  defendant  paid  42a,,  including  carriage,  for  a  hundredweight  of  tarxi^ 
which  was  eqo^  to  4^d.  per  pound.  He  sold  it  at  5d«  per  pound,  and  thus  only  realised  a  pro£ 
4d.  per  pound. — The  Stipendiary  said  be  did  not  understand  the  prosecution  to  suggest  that 
English  retail  dealers  got  large  profits.  It  was  the  Americans  who  were  s^d  to  bo  doing  tiiat  -  \lr. 
Slater  then  went  on  to  contend  that  Mr.  Blackham  received  a  written  guaiantee  within  the  meanlEf 
uf  the  Act  that  tlie  lard  was  pure.  This,  he  submitted,  was  established  by  the  fact  that  the  U^l- 
bucket  lids  had  printed  on  them  **  Armour  and  Co.^  pure  and  refined  Isdrd,  Chicago." — Mr.  Slater 
argued  this  point  at  length,  but  the  Stipendiary  said  he  decided  tbat  that  was  not  a  written  warranty 
sufiicient  under  the  25tb  section  of  the  Act.  So  fsLT  as  defendant  was  concemeii  he  no  douU 
bought  the  Isrd  as  pure,  and  had  not  made  much  profit  out  of  it.  The  profit  was  unfortunately  get 
across  the  water. — Defendant  would  be  fined  £6  and  costs,  for  a  penalty  of  that  kind  seemed  to  be 
the  only  way  to  stop  the  traffic.  He  had  not  the  slightest  doubt  defendant  would  be  able  to  reoefV 
the  fine,  Wm.  Wilkes,  grocer,  Darlaston,  was  charged  with  a  similar  offence,  the  lard  in  tide  dis 
being  adulterated  with  19  per  cent,  of  cotton-seed  oil. — Mr.  Frederick  Smith,  of  Liverpool,  salidlor 
to  Messrs.  Felling  and  Stanley,  appeared  for  the  defence,  and  urged  that  a  nominal  penalty  wo^ 
meet  the  case. — ^His  Worship  imposed  a  fine  of  £5  and  cost^,  remarking  that  Mr.  Jones  had  acted  the 
part  of  a  pobUc  benefactor  by  discovering  that  adulteration.  A  good  deal  of  profit  must  have  bc«i 
made  somewhere.— Mr.  Smith :  It  is  in  America.— Walter  Bay  bold,  Dudley  Port,  grooer,  ohai^g«d  with 
a  similar  offence,  was  fined  £^  and  costs.— In  the  first  case  Mr.  Slater  gave  notice  of  appeal,  and  ths 
Stipendiary  expressed  his  willingDass  to  giant  him  a  caae,— The  amount  of  fine  and  covfci  Ui  eacb  xd 
the  CMsen  was  £6  169.  Od. 
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PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS, 
THE  0SE  OF  THE   TERM  "NORMAL"   IN  VOLUMETRIC  ANALYSIS, 
By  Alfred  H.  Allen,  F.C.S,,  F.I.O. 
(Read  at  Meeting^  Jtdf/^  1888,) 
ToBfiE  is  one  point  which  has  Bttracted  my  attention  a  good  deal  from  time  to  time^  an 
wluch  appears  to  me  a  very  proper  subject  for  the  Society  of  Public  Analysts  to  con* 
sider,  and  even  to  express  a  formal  opinion  on.     I  refer  to  the  definition  of  normal 
Holutions.     Unfortunately,  the  term  **  normal,"  as  applied  to  volumetric  solutions,  is 
need  in  two  distinctly  diSerent  senses.     By  Mohr,  whom  we  may  regard  as  the  father 
of  volumetnc  analysis,  and  Sutton,  whose  book  is  best  known  to  English  cheoustSi  the 
tetm    is  employed   to    signify  a  standard  solution    oontaining  one  equivalent  of   the 
A6tive  oonstltuent  in  1000  measuree  of  water*     The  ejcact  definition  of  a  normal  solution 
tssed  by  Sutton  is  that  one  litre  at  16^C  shall  contain  the  hydrogen  equivalent  of  the 
active    reagent   weighed   in  grama.  (H:=l),     In  Vol.  I.    of    my   Cammercial   Organic   M 
AnalywU^  I  have  practically  adopted  the  same  definition,  describing  a  normal  solution  as  H 
^  one  oontaining  in  1000  c.c.  such  an  amount  of  the  active  constituent  as  wUl  combine 

■^  replace,  or  oxidise  one  gramme  of  hydrogen."     Tollens  similarly  definee  normal 
ations  as  "  those  containing  in  one  litre  that  quantity  in  grammes  of  the  active  sub-   ^ 
gtancse  which,  in  there  action  under  consideration,  is  equivalent  to  one  molecule,  or  36*5  H 
grammee  of  hydrochloric  acid/'     In  the  above  definitions  all  normal  solutions  are  of 
esBisily  corresponding  strength,  and  those  of  a  eimilar  nature  may  be  substituted  one   ^ 
for  another,  volume  for  volume.  ^| 

Thus,  according  to  this  definition,  which  may  be  called  the  **  equivalent  ^stem,"   " 
the  following  are  the  strengths  of  typical  normal  solxitvon^  \  — 
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Gnns.  per  litre. 
Normal  caustic  soda  contains  Na  =23 

„         „         „  „  NaHO        =40 

sodium  carbonate        ,.  Na  =23 


9» 


^^^        -63 

99  »  »  2  ~~ 

hydrochloric  acid        „  HCl  =36*5 

H.SO4 
sulphuric  acid  „  — 5 —        =49 

oxaUc  add  „        ^^'^^.^^^=63 


Similarly,  the  following  solutions  are  dednormal : — 


2 

GrmB.  per  litre. 


Dednormal  silver  nitrate  contains  — j^ —        =17*0 

„  mercuric  chloride  „  ^^^        =15'55 

,      .  ,  KMnO^ 

„         potassium  permanganate       „  — k(\  =  ^'^^^ 

„         iodine  „  „  I  =12-7 

^.       XI..      ,  ^  .  Na2S.O.  +  5BLO 

„         sodium  thiosulphate  „         —         Tn~^^  =24*8 

AsqO 
„         arsenious  acid  „  —r-^        =  ^'95 

4 

By  the  other  school,  a  normal  solution  is  understood  to  mean  a  liquid  containing 
the  molecular  weight  in  grammes  in  1,000  c.c.  By  Fleischer,  one  of  the  advocates  of 
this  system,  the  old  atomic  weights  are  used,  so  that  in  most  cases  the  strengths  of  bis 
solution  are  the  same  as  those  made  on  the  equivalent  system,  but  in  the  translation  d 
Fleischer's  book,  by  Mr.  M.  M.  Fattison  Muir,  the  modem  atomic  weights  are  used, 
with  the  consequence  of  very  serious  obscurity.  Thus  while  normal  caustic  potash 
would  contain  39*1  grammes  of  K  per  litre,  we  are  told  that  **  a  normal  solution  of 
potassium  carbonate  is  prepared  by  dissolving  138*2  grammes  of  potassium  carbonate  in 
1,000  C.C.  of  distilled  water.  Hence  such  a  solution  contains  78*2  of  K,  and  is  twice  ts 
strong  as  the  caustic  alkali,  or  as  the  normal  potassium  carbonate  of  the  origmal 
G^man. 

The  confusion  is  still  greater  when  permanganate  comes  to  be  used.  In  the 
original  German,  Fleischer  calls  a  solution  of  32  grammes  of  potassium  permanganate  in 
1  litre  -^  normal.  It  is  true  that  this  solution  is  absurdly  strong,  and  iscapable  of  doing 
ten  times  the  work  attributed  to  it  by  the  author.  Mr.  Muir  has  corrected  tins  in  an 
erratrim,  but  in  the  text  of  his  translation  he  actually  doubles  the  strength  of  the  aboTe 
solution,  recommending  one  containing  64  grammes  per  litre. 

That  the  nomenclature  of  a  standard  solution  should  vary  aecording  as  the  writtf 
employs  the  old  or  doubled  atomic  weights  must  be  held  to  be  highly  inconvenient,  to 
say  the  least  of  it,  though  Sutton  (compare  first  with  later  editions),  by  employing  the 
^^ equivalent  frystem,"  has  wholly  avoided  axi^  svxck  «raroa  of  confusion*   Ainorduigto  tiie 
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principle  adopted  by  the  **  molecular  weight "  advocates,  the  employment  of  the  same 
atomic  weights  will  not  always  save  ua  from  confusion,  for  a  standard  solution  of  per- 
manganate will  be  difierently  called  according  as  its  employer  considers  the  salt  in  solution 
^o  he    KMnO^,  or  disregards  its   isomorphism  with    KCIO^,  and  prefers  to    write  it 

I  Professor  Dittmar,  in  his  recently  published  work  on  "  Chemical  Analysdi?,*'  wholly 

avoids  the  t^^rm  normal,  as  he  does  al^  in  his  article  on  the  subject  in  the  new  edition 
'  of  **  Watte'  Dictionary  of  Chemical/' 

i)r.  Attfield  also  avoids  the  use  of  the  term  "  normal "  both  in  his  Clhemutrtf,  and 
in  the  Biiiuh  PJuiTmuc&pceia^  prefering  to  adopt  round-about  and  not  always  very  intelli- 
gible phrases  in  its  place. 

In  a  paper  by  'C.  Winkler  {Bendite^  xviii.,  2,527),  a  short  abstract  of  which 
appears  in  the  Journal  of  (lis  Chemical  Socu(t/f  vol,  I»,  page  96,  the  author  contends 
that  the  volumetric  system  should  be  derived  from  the  molecular  weights^  and 
not  from  the  equivalent  weights  as  is  the  case  at  present.  ToUens  deprecates  the  pro- 
posed change  (Jour,  Ohem.  Soc*^  I,  1,070)  on  the  ground  that  it  would  cause  confusion, 
and  suggests  the  definition  of  a  normal  solution  already  quoted. 

Mr,  John  Pattinson  evidently  prefers  the  "  equivalent  *'  application  of  the  term 

K~'rmal  {Jour.  Soc,  Chem,  hid.,  vi.,  351.) 
The  roost  receot  support  of  the  "  molecule  "  content  of  normal  solutions  is  that 
^.  Ten  by  our  esteemed  ex-president,  Dr.  Muter,  whose  experience  as  a  practical  analyst 
^nd  a  teacher  gives  his  opinion  great  weight.  On  page  105  of  the  new  edition  (3rd)  of 
^H  Manual  of  Analytical  Chsmisiry  he  defines  a  normal  solution  as  one  ''having  one 
^■plecular  weight  in  grammes  per  litre.''  The  subsequent  pages  afford  some  striking 
^■tistrations  of  the  inoonsistendeB  into  which  the  supporters  of  this  system  are  una  void- 
^■y   driven.     Thus  every  one  knows  that  the  molecule  of  iodine  is  I^  and  has  the 

^Higbt   254,  yet  ^ —  solution  of    iodine  is  directed  by  Dr.  Muter  to  be  prepared  with 
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'7  grammes  per  litre,  instead  of  25*4  grammes. 

It  would  be  interesting  to  know  what  strength  the  supporters  of  the  ** molecule'- 
definition  would  attribute  to  deeinormal  solution  of  arsenious  acid.  The  solid  substance,  or 
white  arsenic^  according  to  many  authorities  has  the  molecular  constitution  A<!^0^  though 
it  is  more  commonly  looked  on  as  Ab,0^.  But  the  solution  admittedly  contains 
H,AsO,,  or  when  neutralised  Na  AsOi.  Query  :  Is  a  solution  containing  one,  two,  or 
four  atoms  of  As  in  decigrammes  per  litre  to  be  regarded  as  deeinormal  ?  By  the 
"equivalent"  system  of  definition  there  is  no  diificulty,  for  a  dednormal  solution  will 
be  one  which  will  react  with  an  equal  volume  of  deeinormal  iodine. 

According  to  the  supporters  of  the  "  molecule  "  system,  deeinormal  bichromate  eolu- 
tJOD  will  contain  295  grammes  of  K  Cr^Oy  per  litre.     ""^^      '"  ^-^*^-*--      « 


This  will  oxidise 


■Ktlm 
^Ksed 


10 


and  hence  be 


timee  the  strength  of  the  solution  similarly  named  on  the  equivalent  system.     But 
to  precipitate  lead  or  barium  it  will  replace  -— *      Here  is  an  instance  of  confusion 


ill  fclie  cafle  of  the  ''  equivalent  '*  nomenclature,  I  believe  the  only  one. 

{Conclusion  ofSociett/e  Procudvoj^%^ 
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QUANTITATIVE  ESTIMATION  OF  PARAFFIN,  CEROSIN,  AND  MINERAL 

OILS    IN   FATS    AND    WAX. 
By  F.  M.  Horn.* 

Thb  processes  devised  by  Geissler  give  inacxsurate  results.  The  proposal  of  Allen  and 
Thomson  to  treat  the  dried  soap  with  petroleum  ether  (volatile  at  80^C.)  gives,  accordiog 
to  Benedikty  useful  results  in  the  estimation  of  tho  unsaponifiable  principles  of  pare 
animal  and  vegetable  oils,  but  is  not  to  be  trusted  if  these  contain  mineral  oils,  becaoae 
their  soaps  are  partly  soluble  in  petroleum  ether.  Instead  of  using  petroleum  ether,  it 
has  been  tried  to  treat  the  soap  in  a  Soxhlet's  apparatus,  with  boiling  chloroform,  in 
order  to  extract  the  paraffin.  The  test  analyses  were  very  satisfactory,  and  gave  results 
within  *2  per  cent.  To  insure  rapid  and  complete  saponification  the  following  plan  will 
be  found  advantageous : — ^About  6  grammes  of  the  sample  to  be  tested  is  put  in  a 
porcelain  dish,  a  piece  of  caustic  soda  weighing  about  3  grammes  is  added,  and  after 
adding  80  c.c.  of  alcohol,  the  whole  is  heated  on  a  waterbath,  and  well  stirred  with  a 
glass  rod.  The  saponification  goes  on  very  quickly,  and  it  does  not  take  long  before  the 
soap  is  quite  dry.  Addition  of  sand  or  sodium  carbonate  is  superfluous.  The  exoees 
of  alkali  is  gradually  made  into  carbonate  by  the  carbonic  acid  of  the  atmosphere. 
When  dry,  the  soap  is  put  into  a  filter-paper  cartridge.  The  basin  may  be  rinsed  with 
a  little  chloroform,  which  is  then  poured  into  the  mass  after  it  has  been  put  into  the 
Soxhlet.  The  cartridge  must  be  closed  at  the  bottom,  but  not  on  the  top.  The 
extraction  by  means  of  chloroform  now  goes  on  as  usual ;  and  if  the  liquid  should  bd 
turbid,  it  must  be  filtered.  After  evaporating  the  chloroform  in  a  weighed  dish,  and 
drying  residue  at  llO'^C.,  the  residue  may  be  weighed.  The  quantity  of  paraffin  in 
composite  candles  may  be  very  accurately  determined  by  this  process. 

In  applying  the  process  to  wax,  it  must  be  remembered  that  beeswax  contains 
about  50  per  cent,  of  unsaponifiable  matter  (myricylic  alcohol),  which  is  soluble  in 
chloroform.  This  must,  of  course,  be  separated  from  the  paraffin.  6  grammes  of  the 
suspected  wax  are  saponified  as  described,  and  extracted.  The  residue  from  the  evapora- 
tion of  the  chloroform  is  boiled  with  acetic  anhydride,  when  everything  fuses.  The 
myricylic  alcohol  is,  however,  gradually  converted  into  an  acetate,  and  dissolves ;  whilst 
the  paraffin  collects  in  drops  on  the  surface  of  the  fluid.  The  mixture  must  now  be 
filtered  through  a  thick  filter  (the  funnel  to  be  surrounded  by  hot  water),  and  the 
paraffin  thoroughly  washed  with  acetic  anhydride.  When  sufficiently  washed,  the 
acetic  acid  is  removed  by  washing  with  boiling  water.  No  loss  in  paraffin  is  to  be  feared 
as  long  as  the  filter  contains  some  water ;  but  if  allowed  to  run  dry,  paraffin  may  go 
through  the  paper.  When  all  acid  has  been  removed,  the  filter  is  put  into  a  small 
beaker,  dried  at  lOO^C,  and  the  paraffin  extracted  by  petroleum  ether  or  chloroform. 
After  evaporating  off  the  solvent,  the  residue  is  dried  and  weighed.  Instead  of  using 
acetic  anhydride,  glacial  acetic  add  may  be  used  ;  but  as  the  myricylic  acetate  is  then 
far  less  soluble,  it  is  more  difficult  to  wash  out. 

♦  ZeiUohr,  /.  angew  diemie^  No.  16. 


THE  ANALYST. 


185 


The  process  succeeds  equally  well  in  presence  of  rosin,  which  U  almost  invariably 

^proflont  with  the  paratHo. 

Te5t  Analyses, 

f  Utitr*  ootMUtlnci  of— 

liow  and  22  7  per  cent,  pLiralHn 

aric  add  and    1>  5iS         „  ,, 

stor  oil     and  20*6 
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White  wax  and  19*20 
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NEW  METHOD  FOK  THE  DETERMINATION  OF  CARBONIC  ACID  : 

THE  AIR 

By  G,  Lunge  and  A.  Zeckenbhrf,* 
is  a  well-known  fact  that  a  rapid  et^timation  of  the  carbonic  acid  In  the  air,  without 
inplicat'ed  apparatus,  is  still  a  desideratum  from  a  hygienic  point  of  view.  A  prooesa 
vised  by  R.  Angus  Smith,  slightly  modified  by  one  of  u^,  was  published  in 
rman  in  12^77.  The  minimetrlc  apparatus  then  described  was  based  on  the  fact  tb&t 
e  purer  the  air  the  more  volume  of  it  is  i^equlred  to  cause  a  decided  turbidity  with 
lime  or  baryta  water,  Tbe  dilBculty  is,  however,  to  notice  the  exact  moment  turbidity 
in,  and  therefore  one  of  as  searched  in  vain  for  an  indicator  to  show  the  exact 
t.  This  was  in  1876  and  1877. 
Binoe  that  time  many  chemists  have  proposed  the  use  of  phenoUphthalein.  Bloci- 
m&no,  Ball 6,  SchafFer,  and  Wolpert  have  devised  apparatus,  which  are,  however,  either  far 
too  complicated  for  the  use  of  sanitary  inspectors  (without  being,  after  all,  very  accurate) 
^■hr  very  simple  but  very  imperfect.  Some  of  them,  having  been  patented,  ai^  also  rather 
^^bpensive.  Tbe  consequence  is  that  ofhcials  who  ought  to  use  them,  as  a  rule,  do  not 
^BH>uble  about  the  matter.  As  will  be  seen,  one  of  u^  has  succeeded  in  perfecting  the 
^popular  minimetric  apparatus,  but  we  will  first  review  some  other  processes, 

Blochmann  makes  use  of  a  half-litre  flask,  into  which  small  volumes  of  lime*water 

isontaining  phenol-phthalein  are  successively  poured,  until  the  red  colour  no  longer  dis- 

,rH,     (One  volume  of  the  lime-water  absorbs  the  normal   quantity  of  the  carbonic 

)     BallL*  also  uses  a  half-litre   tlask  connected  with  a  burette,   from  which    are 

livered  small  portions   of  potash-lye,   coloured   with  phenol-phthalein  and  containing 

lue  barium  chloride.     After  every  addition  the  flaisk   must   be  well  sliaken,   until  the 

Old  is  decolorised.      Both  authors  then  simply  report^  Carbonic  acid  normal,  or  about 

much  in  excsess,     Pchaffer  and  Wolpert  mointen  a  piece  of  blotting-paper  with  a  solu- 

in    of    sodium    cai^bunatei,   coloured  with   phenol-phthalein,   which   will  be   gradually 

olorised  by  the  carbonic  acid  in   the  aii-^  the  carbonate  passing  into  bi-carbonate. 

e  more  carbonic  acid  the  air  oontains,  tbe  quicker  the  paper  will  lose  its  colour.     The 

ess,  though  simple,  is  not  trustworthy,  as  it  depends  on  too  many  circumstances,  such 

euixents  of  air,  and  therefore  may  lead  to  great  mistakes.     Far  better  and  even 


I 
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oomparatively  aooarate  results  are  obtained  by  the  use  of  phenol-phthalein  in  the  mini- 
metric  apparatus.  It  is,  however,  plain  that  the  apparatus  in  its  old  form  is  not  well 
adapted  for  the  purpose.  With  the  old  indiarubber  ball  of  about  22  c.o.  capacity,  one 
must  either  work  a  very  long  time  or  use  enormously  diluted  solutions,  which  may  give 
rise  to  serious  errors,  as  diluted  solutions  so  soon  decompose,  and  the  change  of  colour 
then  also  becomes  uncertain.  Therefore  we  had  to  use  a  larger  indiarubber  pump.  It 
has,  further,  been  almost  unavoidable  to  provide  the  pumps  with  valves,  as  they  aroused 
for  medicinal  purposes.  Experiments  carried  out  by  Mr.  Bertschinger  proved  those 
valves  to  be  the  best  which  were  constructed  on  the  system  of  the  heart.  We  now  use 
an  indiarubber  pump  provided  with  such  valves,  which  may  be  still  easily  compre^ed 


10  cc. 


with  the  hand,  and  still  delivers  a  fairly  constant  volume  of  air,  say  from  70,  68,  72,  68, 
71, 72,  to  71-5  cc,  therefore  an  average  of  70'3  cc,  with  an  error  of  1*7  cc,  which  would 
only  influence  the  fourth  decimal  of  the  percentage  of  carbonic  acid.  We  have  also 
made  a  mechanical  pressing  apparatus,  by  which  the  error  may  be  reduced  to  *5  cc,  but 
this  arrangement  will  only  make  the  apparatus  less  suitable  for  those  persons  for  whom 
it  is  really  intended,  without  giving  a  corresponding  advantage.  The  same  may  be  said 
of  the  substitution  of  the  indiarubber  ball  for  a  glass  or  metallic  pump  in  the  shape  of 
a  stomach'pump. 

The  larger  capacity  of  the  new  indiarubber  pump,  as  compared  with  the  old  one, 
also  rendered  necessary  the  use  of  a  larger  flajsk.  One  having  a  capacity  of  110  cc, 
10  cc.  for  the  reagent,  and  100  cc  for  the  air,  proved  satisfactory.  We  found  it  better 
not  to  draw  the  air  through  the  apparatus,  but  to  force  it  through. 

The  illustration  shows  the  apparatus  (one  quarter  of  its  natural  size).  Flask  A 
lu^s^  ringmarkf  showing  10  cc,  which  yolaiueis,  however,  much  better  mewxred  with  % 


pipette.  Or  the  flask  may  be  drawn  out,  which  admits  of  a  more  accurate 
measuring  of  the  fluid  and  a  more  thorough  passage  of  the  lur,  but  its  shape  makes  it| 
again^  less  practical.  When  the  apparatus  19  required  for  use  first  press  the  indiarubber 
ill  (B)  with  the  right  hand,  and  repeat  this  a  few  times,  that  it  may  be  filled  with  the 
under  examination.  The  flask  is  now  opened,  and  10  c*c,  of  the  reagent  are  now 
troduoed.  After  closing*  the  contents  of  B  are  now  slowly  pressed  into  A,  which  mas^ 
be  well  shake D,  more  particularly  towards  the  end.  The  red  reagent,  consting  of  ^ 
solution  of  sodium  carbonate,  containing  *02  gramme  of  phenol-phthalein  per  litre,  gradii- 
ally  gets  paler.  If  the  air  is  very  impure  a  couple  of  volumes  6  will  completely 
^^decolourise  it.  In  the  case  of  moderately  impure  air^  from  9-10  volumes  will  be  required, 
^Hor  ordinary  air  of  the  town  about  25  volumes^  whili^t  for  pure  country  air,  about  40 
^KDlomea  will  be  required.  In  the  latter  case,  a  complete  decolorising  seldom  succeeds, 
^^nd  one  must  cease  transmitting  more  air,  when  the  colour  does  not  seem  to  fade  any 
more.  As,  however,  the  testing  of  pure  air  is  out  of  the  question,  this  uncertainty  of 
the  final  reaction  does  not  affect  tho  prooe^,  and  an  excess  of  3  volumes  only  affects  the 
percentage  about  '005  per  cent. 

The  strength  of  the  reagent  as  mentioned  has  provsd  itself  to  be  the  best.     If 

stronger,  a  very  large  volume  of  air  must  be  passed  through ;  if  weak,  it  too  soon 

decomposes.     It  is  therefore  better  to  use   a  ]i   solution,  made    of    5-3    grammes  dry 

Bodium  carbonate  in  one  litre  of  water,  with  the  addition  of  1  gi'amme  of  phenol-phthalein 

dissolved  in  alcohol  (to  be  added  before  the  whole  is  made  up  to  1  litre)   or  this  may  be 

added  in  powder,  and  dissolved  by  gentle  warmiog.     Before  use,  2  c.c.  of  this  solution 

ftre  diluted  with  water  (free  from  CO,)  up  to  100  c.c,  and  10  c.c.  of  this  fluid  used  for 

each  experiment.     This  solution  keeps  a  long  time,  but  if  it  is  some  weeks  or  even  days 

d  it  is  safer  to  make  it  afresh.     L^ng  experience  hai  taught  us  that  the  kind  of  glass 

without  influence,  the  solution  keeping  as  well  in  Thiiringen  as  in  Bohemian  glass 

lies.     As  will  be  easily  understood,  the  air   previously  contained  in  the  flask  A  also 

part  in  the  reaction ;  but  as  this  quantity  is  constint,  no  correction  was  required 

making  up  the  table  (see  the  end  of  this  article). 

It  must  not^  however,  be  imagined  that  the  amount  of  00^  of  the  air  may  be 
.ted  from  theorising  that  the  sodium  carbonate  passee  completely  into  bicarbonate. 
itages  thus  calculated  are  far  from  what  they  really  are,  and  the  more  inaccurate 
le  poorer   the  air  is  in  carbonic  acid.     This  is  only  quite  natural,  then  it  is  not 
iible  to  combine  the  last  trace  of  sodium  carbonate  with  the  00^  even  after  prolonged 
aking ;  in  fact,  solution  of  sodium  hydi-o- carbonate  when   shaken  with  air  free  from 
^^  actually  parts  with  traces  of  this  ga^.     The  relation  between  the  number  of  fillings 
the  amount  of  carbonic  acid  hid,  therefore,  to  be  ascertained  by  direct  experiment. 
small  room,  used  for  no  other  purposes,  and   to  which  there   was  no  admisaon  for 
strangersf,  was  filled  with  air  mixed  with  a  definite  amount  of  carbonic  acid.     The  air 
was  thoroughly  mixed  by  means  of  moving  a  large  cardboard,  and  the  CO^  estimated  twice 
with  the  minimetric  app.iratu8.     Six  litres  of  the  air  were  then  collected  for  the  pur- 
pose of  later  on  estimating  the  CO^  by  Fettenkofer*s  process,  and  then  two  more  mini- 
'     '  t  ions  were  performed.    Of  the  following  experiments*  the  fir^t  one  was  not 
tjr}\  through  want  of  practice  and  InaufliciftTil  m\xvu%dv  *Ct4a  tikx. 
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Number  of  Yolames  of  Air  with  the 
Minimetric  Apparatus. 


No.     1 

48 

49 

48 

No.     2 

25 

25 

24 

No.    3 

26 

25 

26 

26 

No.     4 

20 

21 

20 

20 

No.    5 

17 

17 

18 

17 

No.     6 

13 

13 

12 

No.    7 

10 

9 

10 

10 

9 

No.    8 

10 

11 

10 

10 

11 

No.     9 

8 

8 

9 

9 

No.  10 

8 

8 

8 

No.  11 

8 

8 

No.  12 

6 

6 

6 

No.  13 

2 

2 

2 

Carbonic  Acid  by 
Pettenkofer*3  Process 
Average,     (parts  in  10,000). 


48 

301* 

25 

5-32t 

26 

5-96t 

20 

G-62 

17 

6-91 

13 

806 

10 

8-90 

10 

915 

8-5 

11-28 

8 

11-70 

8 

11-70 

6 

15-55 

2 

30-0 

From  the  graphic  illustration  it  will  be 
noticed  the  results  may  be  expressed  bj  a  well- 
defined  curve,  the  only  deviation  being  No.  3; 
but  as  Ve  have  already  explained,  with  a  pure 
air  like  this  the  end  reaction  is  not  so  ^isily 
noticed  and  the  error  but  very  small.  One  may, 
therefore,  construct  by  graphic  interpolation  a 
table  which  gives  for  a  given  number  of  fillings 
the  quantity  of  carbonic  acid.  This  table  is,  of 
course,  only  suited  for  an  apparatus  of  the  samesize 
as  we  have  used,  which  may  be  obtained  for  7s.  6d. 
from  J.  G.  Cramer,  in  Zurich.  For  different- 
sized  apparatus,  other  tables  must  be  constructed. 
It  must  be  further  mentioned  that  our  experi- 
ments were  done  at  a  temperature  of  about  18^ 
C,  which,  however,  will  be  the  average  tem- 
perature of  most  localities  to  be  tested,  so  do 
correction  will  be  required.  The  barometric 
pressure  was  about  730  mm.  Great  differences  in 
pressure  in  other  localities  may  necessitate  a 
'i^  slight  correction,  but  for  all  practical  purposes 
may  be  safely  disregarded. 
Table  showing  llie  Percentage  of  Carbonic  Acid  (Pettenkofer)  Corresponding  with  every 
Filling  of  the  Ball  of  the  Minimetric  Apparatus, 
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No.  of  Fillings: 

CO-  per  cent. 

No.  of  Filliugs. 

CO-  per  cent. 

2 

•30 

16       .. 

..         -071 

3 

.          -25 

17       .. 

•069 

4 

•21 

18       .. 

•066 

5 

•18 

19       ,. 

•064 

6 

•155 

20       . . 

•062 

7 

•135 

22       . . 

•058 

8 

•115 

24       . . 

•054 

9       ..          .. 

•100 

26       . . 

•051 

10 

•09 

28       . . 

•049 

11 

•087 

30       . . 

•048 

12 

•083 

35       . . 

•042 

13 

•08 

40 

•038 

14 

•077 

I        4a 

•050 

15 

•074 

\ 

•  Air  from  Zuric\iberg, 

t  Air  from  the  loom  ^VV.\iO^  aoAfta  CO  ^ 
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In  conclusion^  we  must  not  omit  to  mention  that  we  have  also  tried  the  use  of  ^ 

looholio  Bolutions.    As  is  well  known,  alcoholic  alkaline  solutions,  colourad  with  phenol- 

phthalein,  soon  fade,  which,  according  to  Draper,  is  caused  by  the  absorption  of  C0« 

rom  the  air,  which  not  only  dissolves  quicker  in  alcohol  than  in   water^  but  nlso  pre-| 

ipitatcs  alkaline  carbDnate.      Dec^lorisation,    therefore,  takes  place  long   before   the 

lir-arbonate  is  formed.     Our   f-xperiments   have,   however,   shown  that  thi3  reaction  is 

elesB  to  US,  on  account  of  its  too  great  delicacy.     Alcohol  kept  boiling  for  hours,  and 

[lowed  to  cool,  with  complete  exclusion  of  CO^,  still  decolorised  ?  soUition.  It   there- 


fore  either  retains  CO^  or  ita   decolourising   power  must    be   caused   by  some  other 
impurity. 


4 


ADULTERATION  OF  LARD  WITH  COCOA-NUT  OIL. 
By  Alfred  H.  Allen. 
I  A3I  induced  to  make  this  communication,  without  waiting  for  a  meeting  of  the  Society 
of  Public  Analysts,  on  account  of  the  very  active  interest  now  attaching  to  lard  adultera- 
tion. In  the  last  edition  of  my  "  CoQimercial  Organic  Analysis  "  (VoL  ii.,  pege  142) 
the  assertion  is  made  that  **  cocoa-nut  oil  has  been  employed  for  adulterating  lard,"  but 
I  am  unable  to  trace  the  authority  on  which  I  made  the  statement.  Personally,  I  never 
>und,  nor,  indeed,  looked  for,  cocoa- nut  oil  in  lard  until  quite  recently,  as  I  have 
fgarded  the  peculiar  odour  or  flavour  of  cocoa-nut  oil  as  an  inseparable  barrier  to  its 
unacknowledged  use»  This  difficulty  is  now  surmounted..  A  few  weeks  since  I  received 
a  sample  of  lard  for  examination  under  the  Sale  of  Food  and  Druga  Act,  which,  on 
analysis,  gave  the  following  re.sults" :  — 

Water  0  86  per  cent. 

Indicated  plummet  gravity  at  Dli^  U.  . .        %S6G6 

Iodine  absorption  ..  ..  ,,  *.        37'4  per  cent. 

Nitrate  of  silver  test    .  .  .  .  . .  . .  negative. 

These  results  were  so  extraordinary  that  I  at  once  suspected  the  presence  of  C3 
oil,  and  this  suspicion  was  fully  confirmed  by  the  following  additional  data  :  — 
On  Ohiginal  Fat:  — 

KHO  required  for  saponification    , .  . ,  . .        21*15  per  cent. 

=  Saponification  equivalent  . .  ,  .  . .      265*2 

Volume  of  yj,  alkali  required  by  the  distillate  from 

2 "5  grms.  by  the  Iteichert-Wollny  process     . .  3*3  c.C. 

On  Separated  Fatty  A^ids  .— - 

Mean  combining  weight      . .  , .  . .  .  .  .  .      253*04 

Volume  of  ,-^  alkali  required  by  distillate  from  5  grms.     . ,  3  5  c.c. 

Plummet  gravity  at  09""  *8I00 

Iodine  absorption     .  ,  . .  .  ,  , ,       42*5  per  cent. 

The  volatile  acids  obtained  by  the  Beichert-Wollny  process  contained  a  notable  pro- 
portion of  solid  acids  of  sparing  solubility  in  water,  and  had  the  characteristic  odour  of 
the  distillate  from  cocoa-nut  oil.  I  certified  the  sample  to  contain  33  per  cent,  of  the 
adulterant. 

It  is  evident  that  the  very  characters  which  render  it  difficult  to  detect  and  deter- 
mine  cocoa-nut  oil  in  butter  suffice  to  make  its  detection  and  determination  in  lard,  even 
presence  of  cotton-seed  oil  and  tallow,  a  certain  and  fairly  simple  matter.  This  will  be 
ident  from  an  inspection  of  the  following  figures  ; — - 
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Lard. 

C!ocoa-nnt  OiL 

►860  to  861. 

868  to  874 

55  to  61 

9 

286  to  292 

209  to  228 

'838  to  840 

•844 

61  to  64 

1501 

278 

200 

Original  Pat: — 

Plummet  gravity  at  99°  C.     . . 
Iodine  absorption 
Saponification  equivalent 
Volume  of  ^  alkali  required  by 

distillate  from  5  grms.    . .  0*5  7*0 

Separated  Fatty  Acids  : — 

Plummet  gravity  at  99®  C.     . . 
Iodine  absorption 
Mean  combining  weight 
The  most  accurate  determination  of  the  cocoa-nut  oil  is  obtainable  from  the  saponifi- 
cation equivalent,  as  tins  estimation  is  practically  unaffected  by  the  presence  of  cotton- 
seed oil  or  tallow.     Taking  the  average  saponification  equivalent  of  lard  at  289,  and 
that  of  cocoa-nut  oil  at  219,  there  is  a  difference  of  70,  and  hence  every  0*70  of  fall  in 
the  equivalent  below  289  indicates  the  probable  presence  of  1  per  cent,  of  the  adulterant. 
Comparatively  small  proportions  of  cocoa-nut  oil  in  lard  can  be  detected  and  safely  cer- 
tified. 

In  conclusion,  I  may  add  that  some  time  since  I  received  very  pressing  inqairiM 
from  America  as  to  where  cocoa-nut  stearin  could  be  obtained,^  but  was  compelled  to 
reply  that  it  was  not  now  in  the  market.     Some  months  ag«  I  met  with  a  butter  which 
was  undoubtedly  adulterated  with  cocoa-nut  oil. 
101,  LeadenhaU  Street,  E.C. 
September  IQth,  1888. 

THE   REMOVAL    OF    lODATE    FROM    THE    IODIDE   OF    POTASSIUM  BY 

MEANS  OF  ZINC  AMALGAM. 
By  H.  N.  Mobse  and  W.  M.  Burton  ♦ 
The  frequent  occurrence  of  the  iodate  of  potassium  in  the  commercial  iodide,  and  the 
difficulty  of  removing  it,  are  two  of  the  most  serious  obstacles  in  the  way  of  the  free  use 
of  the  iodometric  method,  either  for  quantitative ,  work,  or  for  the  detection  of  oxidising 
agents.  The  fact  that  so  many  methods  have  been  proposed  for  the  preparation  of 
iodide  free  from  the  iodate,  and  for  the  removal  of  the  latter  from  the  former,  indicates 
that  a  simple  and  effective  method  for  the  preparation  of  the  pure  iodide  of  potassium  is 
much  needed,  but  not  readily  found. 

In  the  course  of  our  work  upon  the  atomic  weight  of  zinc  it  became  necessary  for 
us  to  prepare  some  iodide  of  potassium  free  from  iodate,  in  order  to  test  for  the  presence 
of  the  oxides  of  nitrogen,  which  Marignact  supposes  to  remain  in  the  oxide  of  zinc  pre- 
pared from  the  nitrate,  even  up  to  the  dissociating  temperature  of  the  oxide.  The 
method  which  we  employed  for  the  purpose  consists  in  boiling  the  solution  of  the  iodide 
with  zinc  amalgam.  By  this  means  the  iodate  is  completely  reduced  with  formation  of 
zinc  hydroxide,  and  the  filtered  solution  is  found  to  be  free  from  both  mercury  and  zinc. 
It  is  recommended  to  make  the  amalgam  quite  rich  in  zinc,  and  to  have  the  filter  paper 
through  which  the  hot  solution  of  iodide  is  to  be  filtered  saturated  with  boiling  water. 

♦  American  ChemicalJaumal, 
f  Archives  dea  Sciences  Phys.  et  Nat  (3)  10, 195. 
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The  efficacy  of  the  method  was  tested  upon  Bolutions  of  pure  iodate  of  potaasiuiB.     In 

EI0  case  one  gram,  of  the  iodate  dissolved  in  50  cubic  centimetres  of  water  was  oom* 

fileielj  reduced  within  forty-five  minutes ;  in  anotheri  two  gramf^,  dissolved  in  the  same 

it  of  water  were  reduced  within  ona  hour  and  a  quarter*     The  bromate  and  chlorate 

[>f  potassium  are  also  reduced  by  zinc  amalgam^  but  much  more  slowly  than  the  iodate. 

|Of  the  two,  the  chlorate  reduces  less  rapidly  than  the  bromate* 

8    The  £inc  amalgam  uaed  in  the  reduction  is  be^t  prepared  by  agitating  zinc  dust  with 
ttuvj  in  the  presence  of  tartai*ic  acid»  and  washing  with  water. 
ME 
I  m 


METHOD  FOR  THE  ANALYSIS  OF  BUTTER,  OLEOMA  KG  ABIKE,  ETC, 
By  H.  N.  Morse  anp  W.  M.  Burton.* 
method  which  we  here  describe  has  been  in  use  in  this  laboratory  during  the  past 
fear.  Its  advantages  are  :  Ist,  That  it  is  volumetric  throughout ;  2nd,  That  it  obviated 
(the  necessity  of  weighing  the  specimen  of  fat ;  3rd.  Tliat  it  readily  discriminates  between 
benuine  butter  and  any  mixture  of  cocoanut  oil  and  other  fats  or  oils.  That  is,  it  suc< 
peedi  at  that  point  where  the  methods  of  Hehner  and  of  Koettstorfer  may  fail. 

It  depends  upon  the  fact  that  the  relative  quantities  of  alkali  required  to  neutralise 
lll^soluble  and  insoluble  adds  are  for  any  one  fat  or  oil  quite  constant,  but  for  ditl'ereni 
^y  or  oils  quite  variable* 

The  foUowing  statement  contains  the  relative  percentages  of  alkali  required  to 
lieutralisie  the  soluble  and   insoluble  acids   of  butter,  cocanut  oil,  cotton-seed  oil,  oleo- 
irgariiie,  lard,  and  beef  tallow  :  — 

Per  cent.  KOH  required        Ter  cent.  KOH  refjuircd 

Gutter 

mut  oil  (unwashed) 

Cocoanut  oil  (washed  with  hot  water)    . . 

aut  oil  (washed  wth  dilute  Na^CO, 

oQ-eeed  oil    . . 

Heomarg&iune    . . 

_      rd 

Beef  tallow 

[         There  is,  between  the  amounts  of  alkali  I'equired  to  neutralise  the  soluble  acids  of 

potter  and  of  unwashed  cocoanut  oil,  a  clear  difference  of  5  per  cent. 

'  Evidently  it  would  not   be  possible  to  moke  any  mixture  of  the  other  substances 

butter  in  this  list  which  would  not  show  even  a  greater  divergence  from  butter  in 

ct  to  the  soluble  acids.     The  only  way  in  which  the  proportion  of  soluble  acids  can 

Hcreased  beyond  817  per  cent,  is  by  the  addition  of  butter  itself  * 

It  was  found  by  Moore  that  a  mixture  of  butter  50  per  cent.,  oleomargarine  27*5 

cent.,  and  cocoanut  oil  122*5  per  cent,  cDuld  not  be  distinguished  from  butter  either 

method  of  Hehner  or  by  that  of  Koettstorfer*     Such  a  mixture  gave  us  : — 

Ver  ceot.  KOH  n^qoired  for 
soluble  acids. 

90*17  9-70 


Insoluble  acida. 

for  EoJublo  acids. 

86*57 

13-17 

1I1'95 

8*17 

1)2-43 

7*42 

t»2  33 

7*45 

92  05 

77G 

1)5-40 

4  57 

9590 

3-83 

96*72 

3'40 

Ter  cent.  KOH  required  for 
insoluble  ncids. 


^  Amtrienn  Chethi^^al  J&umnl. 


192 


THE  ANALYST. 


There  is  still  a  difference  in  respect  to  soluble  acids  of  3  47  per  cent,  between  sudi 
a  mixture  and  butter  ;  and  it  would  not  be  practicable  to  so  far  increase  the  proportion 
of  butter  that  there  would  not  still  be  a  perceptible  difference  in  this  respect  between 
genuine  butter  and  the  mixture.  The  figures  thus  far  given  are  mean  quantities ;  we 
give  in  the  following  table  the  individual  results  from  which  they  were  calculated.  The 
first  column  contains  the  number  of  milligrams,  of  potassium  hydroxide  required  to 
saponify  one  gram,  of  fat ;  the  second  and  third  columns,  the  number  of  milligmns. 
required  to  neutralise  the  insoluble  and  soluble  acids  contained  in  one  gram,  of  the  fit ; 
while  the  fourth  and  fifth  give  the  percentages  corresponding  to  the  quantities  in  two 
and  three. 

A.     Butter. 


I. 

II. 

III. 

IV. 
Per  cent.  KOH 

V. 

Per  cent.  KOH 

Mgg.  KOH  for 

Mg8.  KOH  for 

Mgs.  KOH  for 

for  iDRoluble 

for  soluble 

1  gram.  fat. 

iosolable  acids. 

Bolable  acids. 

acids. 

acids. 

1. 

230-39 

199-57 

30-21 

86-62 

13-11 

2. 

231-14 

199-83 

30-94 

86-45 

13-38 

3. 

230-66 

200-11 

30-07 

86-75 

13-04 

4. 

230-71 

199-67 

30-54 

86-53 

13-23 

5. 

230-94 

199-85 

30-29 

86-53 

13-11 

Mean,  8657 

13-17 

B.     Cocoanut  OH  (unwashed). 

1. 

266-88 

245-50 

21-91 

91-98 

8-20 

2. 

266-96 

244-87 

22-01 

91-72 

8-24 

3. 

266-58 

245-68 

21-53 

92-15 

807 

Mean,  91 -95 

817 

Cocoanut  Oil  (washed  with  he 

►•i  water). 

4. 

262-44 

243-17 

19-11 

92-65 

7-28 

5. 

263-33 

242-84 

19-91 

92-21 

7-56 

Mean,  9243 

7-42 

Cocoanut  Oil 

(washed  with  dilute  NajCOg). 

1. 

263  73 

243-27 

1991 

92-24 

7-54 

2. 

263-42 

243-39 

19-31 

92-39 

7-33 

3. 

263-97 

243-81 

19-57 

92-36 

7-41 

4. 

264-22 

243-96 

19-50 

92-33 

7-38 

5. 

263-82 

243-61 

20  03 

92-33 

7-59 

Mean,  9233 

7-45 

C. 

Cotton-seed  Oil, 

1. 

200-23 

184-31 

15-57 

92-04 

7-77 

2. 

200-54 

184-04 

15-71 

91-77 

7  83 

a! 

199  74 

184-26 

15-06 

92  25 

7-54 

4. 

199-81 

183-72 

15-36 

91-95 

7-68 

5. 

199-65 

18418 

15-92 

92-26 

7-97 

Mean,  9205 

7.76 
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D. 

Oleomargarine. 

202  70 

19302 

9-31 

95-22 

4-59 

202-61 

193-46 

9-01 

95-48 

4-44 

202-40 

193-21 

9  71 

95  45 

4-79 

202-62 

193-65 

9-21 

9557 

4-54 

202  83 

193-27 

9  12 

Mean, 

95-29 

4-49 

,  95-40 

4  57 

E.     Lard, 

19977 

191-78 

7-31 

9600 

3-65 

198-93 

19M1 

7-91 

96-06 

3-98 

199-54 

191-29 

7-71 

95-86 

3-94 

19975 

191-62 

7-87 

95-93 

3  94 

199-40 

19134 

7-17 

Mean, 

95-97 

3-59 

,  95-96 

3-82 

F. 

Beef  Tallow. 

200-44 

193-43 

6-76 

96-50 

3-37 

199-70 

193-20 

6-92 

96-74 

3-46 

200-17 

193-81 

6-47 

96-82 

3-23 

199-60 

193-13 

6-91 

96-76 

3-46 

199-84 

193-42 

701 

Mean  J 

96-78 

3-50 

,  96-72 

3-40 

G.     Mixture  : 

01eoin%rg4rine  27 

-5 ;  Cocoanut  Oil  22-5  j 

;  Butter  50 

per  ceLt. 

231- 

208-77 

22-65 

90-37 

9-81 

230-82 

208-13 

22-21 

90-16 

9-62 

231-15 

208-11 

22-76 

90  04 

9-84 

231-36 

208-51 

22-16 

Mean, 

9012 

9-57 

,  90-17 

9  70 

Percentagee  for  pure  butter, 
Diflferena 

,86  57 

13-17 

S  3-60 

3-47 

{To 

be  continued,) 

SOURCES  OF  ERROR  IN  DETERMINATIONS  OF  NITROGEN  BY  SODA- 
LIME,  AND  MEANS  FOR  AVOIDING  THEM. 
By  W.  O.  Atwatee.* 
object  of    this  paper,  which  concludes  a  series  upon  the  same  general  subject, 
•  describe  some  further  ezperiments  in  this  laboratory,  adduce  results  of  observations 
¥here,  and  mention  certain  conclusions  that  seem  warranted  concerning  sources  of 
r  in  the  determination  of  nitrogen  in  protein  compounds,  especially  those  of  animal 
in,  by  soda-lime,  and  the  means  by  which  they  may  be  obviated. 
Leaving  out  of  account  the  apparent  gain  of  nitrogen  which  may  come  from  impure 
-lime,  or  from  obvious  errors  in  manipulation,  to  be  mentioned  beyond,  the  prin- 
I  sources  of  error  involve  loss  of  nitrogen.     Among  the  sources  of  loss  are : 

^  Apterican  ChemioalJoumaU 
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1.  Incomplete  ammonification  of  the  nitrogeD. 

2.  Dissociation  or  oxidation  of  the  ammonia  formed. 

3.  Failure  of  the  ammonia  to  be  completely  caught  and  retained  by  the  tctd 
solution. 

Lo88  hy  Incomplete  Ammonification  of  Nitrogen^ 
Four  ways  suggest  themselves  by  which  nitrogen  may  fail  to  be  changed  into  ilw 
form  of  ammonia  and  may  hence  be  lost  in  soda-lime  determinations,  namely,  by : 

1.  Incomplete  decomposition  of  the  nitrogenous  substance,  part  of  the  nitrogen 
remaining  in  the  partially  decomposed  (charred)  residue. 

2.  Formation  of  compounds,  e.^.,  cyanides,  which  remain  in  the  tube. 

3.  Escape  of  nitrogen  in  the  free  state. 

4.  Formation  of  volatile  nitrogenous  products  other  than  ammonia,  which  either 
pass  through  the  acid  solution  unabsorbed,  or  if  absorbed,  are  not,  detected  by  Uw 
subsequent  titration  with  alkali  or  other  means  used  to  find  the  amount  of  nitrogen  in 
the  solution. 

As  no  especial  study  of  the  first  three  of  these  sources  of  loss  has  been  made  here, 
I  need  only  refer  to  them  briefly. 

To  insure  complete  decomposition,  fine  pulverisation,  thorough  mixing  with  soda- 
lime,  and  heating,  at  sufficiently  high  temperature,  until  no  charred  residue  remaioB, 
would  seem  to  be  the  requisites.  As  to  the  fineness  of  pulverisation  needed  there  seem 
to  be  difierenees  of  opinion  among  chemists.  Bitthausen*  and  Grubert,  for  instanfie, 
lay  great  stress  upon  it.  Gruber  cites  comparative  determinations  of  nitrogen  in  flesh  in 
which  the  incorrect  results  fell  nearly  0*9  per  cent,  below  the  correct  ones,  and  the  only 
difierence  in  the  conduct  of  the  analyses  was  that,  in  the  defective  ones,  the  ''  Fleiscik- 
piilver  noch  einzelne  wahrnehmbare  Komchen  enthielt."  Johnson  and  Jenkins,  on  the 
other  hand,  say  that ;  '<  Contrary  to  what  is  commonly  stated,  fine  pulverisation  of  the 
substance  to  be  analysed  is  not  necessary.  If  the  substance  will  pass  holes  of  one 
millimetre  in  diameter  it  is  fine  enough.  A  sample  of  dried  blood  which  passed  through 
a  sieve  with  meshes  one  millimetre  in  diameter  gave  7*58  per  cent,  of  nitrogen.  A  p<n> 
tion  of  the  same,  ground  extremely  fine  with  sand,  gave  7*64  per  cent.  Fish-scnp 
passed  through  the  same  sieve  gave  8*98  per  cent,  of  nitrogen  ;  when  ground  with  sand, 
8*95  per  cent.  A  second  sample  of  fish,  sifted  as  above,  gave  8*69  per  cent,  of  nitrogen. 
By  the  absolute  method  it  yielded  8*79  per  cent."? 

The  not  inconsiderable  experience  of  this  laboratory  confirms  very  deddedly  the 
opinion  last  quoted.  We  have  for  a  number  of  years  used  a  sieve  with  dreukr 
apertures  of  one  millimetre  diameter.  A  large  number  of  comparisons  of  results 
obtained  by  the  soda-lime  and  absolute  methods,  and  in  a  considerable  number  of  casw 
with  that  of  Kjeldahl,  have  given  results  so  concordant  as  to  persuade  us  that  partideo 
which  have  passed  through  this  sieve  are  fine  enough. 

In  absence  of  definite  statements  as  to  the  actual  fineness  which  is  regarded  as 
desirable  by  those  who  insist  upon  very  fine  pulverisation,  I  am  inclined  to  suspect  that 
the  standard  adopted  by  Johnson  and  Jenkins,  and  in  this  laboratory,  would  perhaps  be 

♦  Jour,  prakt.  Chem.  116. 1874,  p.  17.  t  Ztschr.  f.  Biol.  16,  880. 

X  Report  of  Coim.  Ag\.  l&rg\..  ^VaXVsiiA^'^^  1^1-^ 
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figftrded  aa  datififactorj  in  respect  to  fineness  hj  them  and  by  inveetigators  generally. 
Certain  it  is  that  when,  as  in  a  number  o!  instances,  we  have  tried  to  use  a  sieve  of  one 
half  millimetre  aperture,  we  have  found  the  process  of  grinding  painfully  laborious 
and  time-consuming,  even  with  the  use  of  a  mill  especially  devised  for  the  purpose  and 
exceeding  in  convenience  all  other  forms  which  I  have  seen. 

As  to  formation  of  cyanogen  or  other  compounds  which  would  be  retained  by 
combining  with  the  bases  of  the  soda-lime,  I  have  been  unable  to  find  any  experimental 
bots  which  would  lead  to  the  supposition  that  there  is  any  considerable  danger  of  loss  in 
this  way  in  the  combustion  of  ordinary  animal  and  vegetable  substances,  provided  the 
soda-lime  contains  enough  water,  and  the  quantities  of  soda-lime  and  substance,  tem- 
perature, and  other  conditions  are  appropriate. 

Hegarding  the  escape  of  free  nitrogen  by  decompoeition  of  such  nitrogenous 
compounds  as  those  in  question  (leaving  out  of  account  the  dissociation  or  oxidation  of 
ammonia  formed  from  them),  I  am  likewise  unable  to  find  any  facts  which  imply  special 
danger  of  loss  in  this  way,  although  it  might,  perhaps,  be  feared  from  such  observations 
as  that  of  Liebermann  that  albumin  on  being  heated  with  caustic  baryta  to  150^  yields 
b«e  nitrogen.*  The  main  assurance  that  it  does  not  escape  to  any  great  extent  when 
the  operation  is  rightly  conducted,  is  found  in  the  agreement  of  the  results  obtained 
with  those  obtained  by  other  methods. 

The  presence  of  nitrate?,  as  impurities  in  soda-lime  or  otherwise,  may  cause  loss  of 
nitrogen,  perhaps  as  free  nitrogen,  but  this  is  of  course  simply  a  contingency  to  be  feared 
from  careless  work. 

Lo89  of  Nitrogen  by  Formation  of  VoUuUe  ProducU  oift^r  tJian  Ammonia. 

As  long  ago  as  18G0  Mulder  called  attention  to  the  danger  of  loss  by  formation  of 
volatile  products  which,  escaping  ammonification  within  the  tube,  were  either  not  caught 
by  the  add  or,  if  retained ^  eecaped  determination  by  either  titration  with  alkali  or 
precipitation  by  platinic  chloride.t  About  the  same  time  Strecker  observed  that 
gtumidine  salts  failed  to  yield  all  their  nitrogen  as  ammonia  with  soda-lime.i 

Hitthausen  and  Kreussler  were  unable  to  get  more  than  7d  per  cent,  of  nitrogen 
from  leucine  by  soda-lime  alone,  even  when  the  greatest  care  was  taken  to  pulverise  and 
mix  it  with  the  soda-lime,  and  120  times  as  much  soda-lime  as  substance  was  used. 
Adding  sugar,  however,  they  got  as  high  as  10*43  per  cent.,  very  nearly  the  theoretical 
amount,  and  Ritthausen  suggests  that  the  trouble  with  leucine,  as  with  other  compounds, 
may  be  that  volatile  cleavage  products  are  formed  and  pass  over  the  soda^lime  without 
ibeir  nitrogen  being  changed  to  ammonia.§ 

Marcker  insLsts  that  amline-Uke  products  may  be  given  off  instead  of  ammonia, 
and  finds  proof  of  this  in  observations  that  some  substances,  as  for  instance  gluten  an  d 
leucine^  gave  nearly  or  quite  their  full  amount  of  nitrogen  with  platinic  chloride,  while 
there  was  decided  loss  by  titration  with  alkali.  With  blood  albumen  and  horse-flesh, 
however,  there  was  a  loss  by  titration  which   the  platinic  chloride  did  not  amend,  and 


I 
■ 


JU.  Ag.  Cbem.  21,  7( 


S,    See  also  Wanklrn  and  Qamgee,  J.  Chem.  Soo.  21,  1808,  2S. 

t  Ohem.  Centrbl.  1861,  4i. 

I  Ann.  Chem.  (Liebeg)  118,  1861,  161. 

i  J.  prakt  Cbem.  11 1. 1871,  310. 
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which  can  be  explained  by  absuming  that  products  were  formed  which  are  not  precipi- 
tated by  the  platinic  chloride,  which  does  precipitate  aniline  and  kindred  compounds.*      i 

Among  the  materials  in  which  Nowack  and  Seegen  failed  to  obtain  the  normal 
quantity  of  nitrogen  (see  beyond)  by  soda-lime  was  barium  kynurenate.  Gruber  very 
aptly  remarks  that  as  kynurenic  acid  has  been  shown  to  be  a  derivative  of  qoinoline, 
the  failure  may  have  been  due  to  distillation  of  the  latter. t 

E.  Salkowski  suggests  that  in  determinations  of  albuminoids  by  soda-lime,  bases  of 
the  pyridine  series  may  be  formed  and  escape  ammonification.  He  also  suggests  that  a 
substance  with  red  colour  which  he  obtained  in  burning  at  low  heat  with  a  small  quantitj 
of  soda-lime  may  perhaps  be  the  chromogen  of  urobilin.^: 

K  jeldahl  in  the  discussion  of  his  method  for  nitrogen  determinations,  referring  to 
Mulder's  advice  to  avoid  any  large  amount  of  vacant  space  inside  the  combustion  tube, 
states  a  very  interesting  observation  of  his  own.  In  making  combustions  of  qoini&e- 
hydro-chloride  with  soda-lime,  he  found  that  when  the  soda-lime  was  loosely  packed  and 
shaken  so  as  to  leave  a  channel  in  the  ordinary  way,  he  obtained  only  about  one  half 
the  nitrogen,  while  with  the  conditions  in  every  respect  the  same  except  that  the  iabe 
was  well  packed  with  soda-lime  so  as  to  leave  a  minimum  of  vacant  space,  he  obtained 
practically  the  whole  of  the  nitrogen  as  ammonia  by  titration.  He  attributes  the  loss 
in  the  first  instance  to  the  formation  of  volatile  nitrogenous  products  which,  not  being 
brought  into  intimate  contact  with  the  soda-lime,  escaped  ammonification  § 

{To  he  continued.) 


ON  THE  RELATIVE  VALUE  OF  DIFFERENT  PEPSIN  TESTS. 
By  James  H.  Stebbins,  Je.II 
TflE  gastric  juice,  secreted  by  the  peptic  glands  of  the  stomach,  contains  two  important 
principles — viz.,  hydrochloric  acid  and  a  ferment  called  pepsin. 

By  the  combined  action  of  these  two  principles  it  performs  its  physiological  function, 
which  consists  in  digesting  albuminoid  matters;  i.e.,  it  disintegrates,  dissolves,  and  converts 
them  into  soluble,  non-<x)agulable  products,  known  as  peptones. 

Wasmann  first  insolated  pepsin  in  1839,  but  it  must  be  said  that  his  process,  as 
well  as  those  which  have  since  been  proposed  for  the  preparation  of  this  article,  do  not 
furnish  perfectly  pure  pepsin.  The  product  obtained  is  always  more  or  less  mixed  with 
extractive  matter,  mineral  matter,  and  peptone,  sometimes  in  considerable  quantity,  which 
our  present  knowledge  of  the  art  has  not  enabled  us  to  completely  remove.  Perfectly 
pure  pepsin  is,  therefore,  not  known,  but  we  are  nevertheless  enabled  to  prepare  products 
of  very  high  digestive  power. 

Many  methods  have  been  proposed  for  testing  pepsin,  but  none  of  them  are 
perfectly  satisfactory. 

Thus,  Bidder  and  Schmidt  place  a  known  weight  of  small  cubes  of  coagulated  white    | 
of  egg  in  contact  with   a  liquid  containing  a  known   weight  of  pepsin,  dissolved  in    ! 

♦  Archiv  Pbytiol.  (Pflufjer)  8,  1874,  207.  ; 

t  Ztschr.  f.  Biol.  16,  1880.  377. 

t  Ztschr.  anal.  Chem.  16,  261  and  408. 

§  Ztschr.  anal.  Chem.  22. 1883,  380.    See  also  Arnold,  Ber.  d.  chem.  Ges.  18, 1885,  809. 
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chloric  acid  of  0*2  per  cent,  strength,  and  heat  the  mixtare  for  about  £ve  hours  at 
At  the  end  of  thia  time  the  non-dis^solred  albumen  is  washed  and  weighed.     The 
weight  of  t hid  albumen  indicates  the  digeetive  power  of  the  pepdn, 
*his  method  of  as^ay  has  the  inconvenience  of  taking  into  account  only  the  amount 
albumen  dissolved,  without  ]vajing  attention  to  the  amount  of  albumen   really  con- 

Ed  into  peptone.     The  same  applies  also  to  the  two  following  methods  :— 
Griinhagen  allows  fibrin  to  swell  in  hydrochloric  acid  of  0  2  per  cent,  strength,  and 
»  the  thick  jelly  thus  obtained  in  a  funnel|  closed  at  one  end  with  a  little  glass  wool, 
i exposes  the  whole  in  a  drying  oven  to  a  heat  of  45*^  C«     After  all  excess  of  water 
drained  olF,  a  certain  number  of  dropa  of  a  solution,  containing  the  pepsin   under 
aination,  is  allowed  to  trickle  upon  the  jelly  contained  in  the  funneL      In  about  two 
atee  the  liquid  will  begin  to  drop  from  the  funnel^  and  the  rate  of  dropping  in  a 
time  ia  aald  to  be  proportional  to  the  strength  or  activity  cf  the  pepsin. 
P.  Griitzner  determines  the  value  of   pepsins   by  allowing  flocks  of  fibrin,  stained 
,  ermine,  to  digest  under  similar  conditions,  and  than   estimating  oolo«irjmetricalIy, 
end  of  a  certain  time,  the  intendty  of  the  colouration  of   the  liquid  separated  by 
jtfttion   from   the  non-di^olved  fibrin,  by  comparing  it  with  a  certain   number   of 
Hard  solutions  of  carmine,     It  is  very  eapy  to  stain  fibrin  evenly  with  carmine,  and 
fore  the  intensity  of  the  colouration  of  the  solution  is  proportional  to  the  amount 
brin  disFolved  by  the  pepsin, 

'  The  methods  I  propose  to  discuss  in  this  paper  are  three ;  viz  ,  the  tJ.  8.   P.  test»^ 
le  Manwaring  test,  and  the  Kremel  test. 

According  to  the  experiments  of  numerous  investigators,  the  peptic  digestion  of" 
ibuminoids  depends  upon  teveral  conditions, 
1.  The  temperature. 

The  pepsin  of  fish  acts  energetically  at  20'='  C,  but  the  pepsin  of  mamm^-ls  requires 

gher  temperature,  and  it  has  been  found  that  peptonisation  La  most  active   between 

1 — 50®  C.     Above  this,  digestion  runs  much  slower,  and  ceases  totally  towards 

t80^  C. 

The  quantity  of  pepsin. 
There  being  no  such  thiog  as  absolutely  pure  pepsin,  it  has  baen  impossible  to 
jiu'nune  with  accuracy  the  amount  of  albumen  which  can  be  converted  into  |>eptone 
^P  given  quantity  of  the  ferment.  We  know  only  that  the  amount  is  very  large, 
rovided  that  from  time  to  f ime  a  little  acid  and  water  is  added  in  order  to  maintain  a 
irtain  degree  of  dilution. 

»The  quantity  of  albuminoid  which  can  be  digested  in  a  given  time  increases  rapidly 
the  quantity  of  pepsin   employed  till  it   reaches  a  maximum,  and  then  de 
ly.     The  quantity  of  peptone  finally  obtained  increases  with  the  proportion  of  pep 
3,  The  quantity  of  water. 
Aa  the    products  of    digestion    accumulate  the  rate  of    peptonisation    gradually 
lereaaes.     The  addition  of  a  fresh  quantity  of  acidulated  water  causes  the  peptic  action 
>  recommence,  until  it  has  reached  a  certain  limit,  beyond   which  the   reaction   ceases 
atirely, 

4.  The  nature  and  quantity  of  the  add  used. 
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A  large  number  of  acids  may  take  the  place  of  hydrochloric  add  in  peptic  digeetioDs, 
but  none  of  them  are  as  efficient  as  the  latter.  A.  Mayer  found  that  with  the  use  of 
hydrochloric  add  complete  peptonisation  occurred  in  from  3  to  5  hoorSi  with  nitrte 
add  in  about  5  hours,  with  oxalic  add  in  13  hours,  and  with  sulphuric  add  in  19  boon. 

According  to  Brticke,  peptonisation  is  already  very  active  in  a  medium  containing 
only  0*8  pts.  of  hydrochloric  add  per  1,000,  and  attains  its  maximum  with  a  concentia- 
tion  of  1  pt.  of  add  in  1,000  of  water.  A  too  large  proportion  of  add  hinden 
peptonisation,  7  pts.  of  add  per  1,000  of  water  being  suffident  to  make  the  action  veiy 
slow.  Mayer  thinks  that  the  most  favourable  proportion  of  add  is  2  pts.  per  1,000 
water,  or  0*2  per  cent. 

5.  The  time  of  action. 

6.  The  variety  and  character  of  the  albumen. 

One  of  the  most  largely  used  tests  in  this  country  is  the  17.  8.  P.  test,  which  reads 
as  follows : — 

**  One  pt.  of  saccharated  pepsin,  dissolved  in  500  pts.  of  water,  addulated  with  7*5 
pts.  of  hydrochloric  add,  should  digest  at  least  50  pts.  of  hard-boiled  egg  albumen,  in  5 
or  6  hours,  at  IOOt-104^  F.  (37-5—40^  C.)  " 

The  above  test  seems  dmple,  but  in  reality  it  is  unreliable  and  misleading,  as  no 
two  persons  using  the  same  pepsin  can  obtain  the  same  or  even  approximate  results ;  it 
is,  therefore,  not  surprising  that  we  meet  with  such  a  diversity  of  concludons. 

The  weak  points  in  the  above  test  are  the  following  : — 

1.  The  test  is  based  upon  the  amount  of  albumen  which  can  be  dissolved  in  t 
given  time  (including  peptone  and  intermediary  products),  but  does  not  take  into  con- 
sideration  the  amount  of  peptone  actually  formed,  and  this  I  claim  to  be  of  the  greatest 
importance. 

2.  It  directs  that  a  given  pepsin  shall  digest  at  least  50  pts.  of  coagulated 
albumen.  Now,  in  order  to  determine  how  much  albumen  has  actually  been  dissolved, 
it  is  necessary  to  use  an  excess  of  albumen,  and  then  weigh  what  remains  undissolved. 
The  test  in  question  does  not  specify  how  much  albumen  shall  be  used,  but  leaves  it 
entirely  to  the  option  of  the  experimenter.  I  consider  this  to  be  a  weak  point,  as  it 
makes  quite  a  difference  whether  only  a  small  or  large  quantity  of  albumen  is  used. 

3.  It  is  difficult  to  see  how  accurate  results  are  to  be  obtained  by  weighing  the 
amount  of  undissolved  albumen  remaining  after  a  digestion,  because  it  is  impossible  to 
find  two  samples  of  coagulated  albumen  which  contain  exactly  the  same  quantity  of 
moisture ;  and  besides  this,  the  quantity  of  moisture  is  very  liable  to  vary  during  the 
weighing,  owing  to  the  loss  of  moisture  by  evaporation. 

4.  It  is  not  stated  how  long  the  eggs  shall  be  boiled  1  This  is  a  very  important 
matter,  as  digestion  differs  greatly  according  to  whether  the  eggs  are  boiled  for  a  short 
or  a  longer  time. 

5.  No  provision  is  made  for  the  size  of  the  pieces  of  coagulated  albumen.  This, 
also,  is  very  important,  as  it  has  been  found  that  the  greater  the  surface  of  the  albumen 
exposed  to  the  peptic  ferment,  the  greater  will  be  the  amount  of  albumen  digested. 

6.  This  test  applies  only  to  saccharated  pepsins,  and  no  provision  is  made  for 
other  brands  of  pepsin. 

It  will,  therefore,  be  seen  that  the  U.  S.  P.  pepsin  test  is  absolutely  unreliable  and 
misleading. 

(To  he  continued,) 
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67  +  ?Iii^  =  84'3  percent. 


MONTHLY  KECORD  OF  ANALYTICAL  RESEARCHES  INTO  FOOB. 

I,     Fu>UR  IN  Sausages*     K.  Trillicu.     ZeiUchr,/^  angew  ChemU^  No,  17, — The  idea 

fit  iB  poeaible  to  introduce  a  large  amount  o£  water  in  sauisages  by  means  of  flour  is 
ahared  by  Dammer,  in  his  Lexicon  (Ur  Ver/dlsclmngcn.  Schmidt  and  Miihlheim,  in 
mr  work  on  meat  and  meat  preparations,  say  1  part  of  flour  is  capable  of  holding 
Karts  of  water.  So  a  sausage  may  look  all  right,  but  still  contain^  say,  C7  per  cent,  of 
mr.  The  author  proved,  last  year,  that  a  small  quantity  of  added  flour  has  no 
kfluence  on  the  quantity  of  water  the  sausage  is  capable  of  holding*  If  the  water  is 
^plated  from  the  amount  of  added  flour  the  result  is,  of  course,  too  low,  and  the 
Re  amount  is  got  by  adding  the  water  combined  with  the  meat.     If   the  flour  is 

C>f  holding  67  per  cent,  of  water,  then,  as  the  average  percentage  of   water  in 
— 

The  author's  analyses  of  Miinchener  sausages  sometimes  showed  76'5  per  cent,  of 
fltoture ;  but  even  if  they  also  contained  6  per  cent,  of  flour  their  appearance  soon 
^pyed  them.     A  sausage  with  83-84  per  oent.  of  water  is,  in  fact,  not  a  saleable 

"  If,  however,  the  27   per  cent,  of  meat  means  dry  substance,  then  it  will  he  im« 
ible  to  pretend  that  all  the  water  is  in  combination  with  the  flour ;  then  27 
dry  meat  represents   75  per  cent,  fresh  meat  with  64  per  cent,  of  moisture,  and 
lore  4S  per  cent,  may  be  taken  as  the  natural  amount  of  water  in  the  used  meat. 
remaining  1 9  per  cent,  must  have  been  introduced  in  the  sausage  by  some  device  or 
;  but  it  is  not  necessary  to  use  flour  for  this  purpose.     The  water  absorption 
ing)  power  of  meat  is  25'3  per  cent.  Supposing  it  to  contain  less  natural  moisture — 
nly  50  per  cent. — it  would  not,  as  may  be  supposed,  have  a  larger  abeorption  power, , 
as  experience  has  taught,  rather  a  smaller  one. 

Calcnlalion  of  iM  water  absorption  power  of  mitaage  meeU. — Taking  the  moisture  of 
to  be  60  per  cent.,  then,  if  a  represents  the  moisture  of  the  sausage,  and  t  the 
t  of  added  flour,  the  absorption  power  will 


[ 


y^a  -  1"5  {lOO^a—u)  per  cent. 
I  difl^rent  percentage  of  moisture  in  the  meat,  replace  1  ^5  by 
ibflorption  power  for  the  starch-free  article  will 


100- a 


_ (  I  IQQ-g  I  - 2'5  I  IQO-g-i  I  ) 
^^  2  5  I  100 -o-#  I 


2*3,  if  required,  to  be  replaced  by      M  + 
To  get  tnistworthy  result^  examine  the  sausage 


100 -o  I 
when  quite  fresh. 


L.  BE  K^ 


¥ 


tCOB  RESPONDENCE, 
[The  Editor  is  not  in  any  way  rettpoinsihlt  for  opini^mt  Gjppreued  by  hii  earrefpond'emTs.] 
I     POLLUTE!)    DRINKING    WATER    AND    THE    CLOSURE   OF    WELLS. 
I  To  tfte  Editor  of  the  Ana^lyst, 

'  Sir,  —  Ib  my  paper  on  this  subject,  read  at  the  meeting  of  the  Society  of  PabHc 
Analysts  on  June  20th,  1888,  reference  is  made  to  the  case  of  a  well  at  Enfield,  the  water 
of  which  was  pronoimced  by  one  chemist  as  **  containing  sewage,  and  totally  unfit  for 
drinking  purposes/'  while  another,  whose  analytical  results  were  efleentially  the  aajoo, 
reported  it  '^  a  perfectly  safe  water  to  use  for  drinking  and  domeetic  purpos60|  beifig 
^^free  from  all  traces  of  sewage  contamination/' 

^B         Owing  to  this  conflict  of  evidence  the  magistrate  referred  the  case  to   Dr.  BeU,  of 
^^Bomerset  House.     In  my  paper  I  say,  "  singularly  enough,  two  other  chemistSi  whan 
analytical  results  agree  with  Mr  Lloyd's,  gave  favourable  reports  of  the  water." 

Dr.  Bell,  in  a  letter  to  me,  complains  that  this  remark  entirely  misrepresents  the  terna 
of  Ms  report.  While  disclaiming,  as  I  hope  is  hardly  necessary,  any  intention  to  mis- 
represent Dr,  Bell's  views,  I  may  state  that  I  made  the  remark  without  having  Been  the 
report,  and  on  the  strength  of  a  paper  read  by  Mr.  Lloyd  at  a  meeting  of  the  Society  of 
Medical  Officers  of  Health,  and  the  report  of  this  in  the  British  Medictd  Journal  of  Miy 
2Gth.  The  dismissal  of  the  case  by  the  magistrates  after  receiving  Dr.  Bell's  report,  con- 
firmed in  my  mind  the  impression  made  upon  it, 

Dr,  Bell  has  sent  me  the  foUowiug  extract  from  his  report : — 
*^  The  organic  impuiity  present,  as  indicated  both  by  the  albuminoid  ammonia  and 
the  oxygen  consumed,  does  not  exceed  by  an  appreciable  extent  the  limit  allowable  in  i 
potable  water. 

*'  From  the  large  quantity  of  saline  matters  present  in  the  water,  including  nitrmttt, 
chlorides,  and  salts  of  ammonia,  it  is  evident  that  it  pasaes  through  a  stratum  of  eartb 
largely  charged  with  sewage  or  organic  refuse  substances,  and  carries  down  with  it  variotn 
j       products  resulting  from  the  oxidation  of  the  organic  matter, 

"  These  products,  although  not  absolutely  dangerous  to  health,  are  very  objectionable 

in  water  intended  for  domestic  purposes,  and  when  present  to  the  extent  in  which  thay 

exist  in  the  water  under  consideration,  we  should  not  recommend  it  for  use  for  potabte, 

I       purposes. 

**  Although,  therefore,  we  are  unable  to  entirely  agree  with  the  opinion  pronoi 
I       by  either  analyst,  we  ehould  advise  the  discontinuance  of  the  use  of  the  water  on 
i       of  its  unsatisfactory  and  doubtful  character.*' 

It  is  clear  from  the  lajst  two  paragraphs  of  the  report  that,  though  Dr.  Bell  doei, 
not  condemn  the  water  as  dangerous,  he  does  not  give  that  favourable  report  of  it  wl 

tihe  information  at  my  command  led  me  to  understand. — I  remain,  Yours  faithfully, 
AjLFiiKD  Hill. 
I         Borough  of  Birmingham  Health  Department,  The  Council  House, 
September  22nd,  1888, 
Test  for  the  Purity  of  Milk.— The  fashion  of  empirical  tests  has  quite  set  IHj 
and  the  following  paragraph  has  been  going  the  round  of  the  press : — "  A  very  simple  a&i 
ingenious  method  of  testing  whether  milk  has  been  adulterated  with  water  has  been  an 
nounced  by  a  German  scientist,  who  says  it  will  detect  the  presence  of  the  ematleti 
quantity  of  the  objectionable  *  Simpson/     The  plan  recommended  is  to  place  the  milk 
in  a  deep  vessel,  and  procuring  a  highly  polished  knitting  needle,  to  insert  it  vertically 
in  the  doubtful  fluid.     The  needle  must  then  be  steadily  withdrawn,  and,  if  a  drop 
remains  at  the  end,  then  the  milk  is  pure.      If,  on  the  other  hand,  the  drop  is  not  found, 
it  m&y  he  s&iely  concluded  the  milk  bafi  "b^n  «^dulU^TO.t«id.     This  is  certainly  a  visry 
simple^  And  it  is  said  to  be  a  reliable  toBt "     U  ^^  ttx^  ^<3^.  imsft«^«iu  ^^>t^^^\k»ixd  oC 
^i^eet  twenty  yeare  ago. 
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SPECIFIC  GRAVITY  AT  100^  F.  OF  FAT  WHEN  CLEAR,  AND    ALSO 
WHEN  CLOUDED  WITH  CRYSTALS. 
By  E.  W,  T.  Jones,  F.I.C. 
Soioi  time  ago  i  was  taking  the  specific  gravity  of  some  lards  at  100^  F.  with  a  bottle, 
when  aome  of  the  samples,  through  being  left  just  about  100*^  F*  for  iorne  hours,  became 
mare  or  lees  granulated  or  clouded  with  crystalB  ;  they  were  still  fluid  enough  to  pour 
into  the  bottle,  and  upon  taking  the  specific   gravity  in   this  state  I  found  them  all  un- 
duly high,  and  I  became  suspicious,  the  abnormally  high  specific  gravity  was  due  to  the 
fsryBtalline  state,  hence  I  made  the  following  experiments,  which  prove  it  to  be  so. 

A  sample  of  genuine  lard  was  melted  quite  clear,  and  then  the  temperature  allowed 
to  £all  whilst  stirring  with  a  thermometer  till  the  proper  temperatures  was  attained,  and 
the  specific  gravity  at  lOI)^'  F.  taken.     The  fat  remaining  quite  clear,  it  gave 
(i.)  005-87  (ii,)  005-72. 

I  now  allowed  this  melted  fat  to  remain  at  the  temperature,  about  100'^  F.,  for 
some  hours,  by  which  time  it  had  become  somewhat  granulated  or  clouded  with  crystals, 
then  carefully  adjusting  the  temperature,  I  took  its  specific  gravity  at  100"^  F.,  still  in 
its  clouded  condition,  getting 

(i.)  910-411  (ii.)  910^30, 

this  shows  the  increase  due  to  its  crystalline  state.     I  then  took  another  sample  of  lard, 
thia  waa  softer,  and  did  not  granulate  to  the  same  extent  as  the  former  one,  and  so  the 
diffhraDOe  In  the  specific  gravity  of  the  clear  and  clouded  fat  is  not  so  great. 
Clear,  906-10  Clouded,  908-47. 

I  do  not  suppose  recording  these  facts   will   be  of  much  practical  i3tsi^  iiE^  '^\j^g}os:. 
Aoa1(78tBt  bat  from  a  scientific  point  of  view  they  ar«  v^xy  m^JSC^K^ai^. 
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A  METHOD  FOR  THE    ANALYSIS  OF    BUTTER,  OLEOMARGARINE,  ETC. 
By  H.  N.  Morse  and  W.  M.  Burton. 
{Concluded  from  page  193.) 
The  Reagents. 
L  A  solution  of  hydrochloric  add  of  such  strength  that  one  cubic  centimetre  of  it 
is  equivalent  to  20  milligrams,  of  potassium  hydroxide. 

2.  A  solution  of  hydrochloric  acid  one-tenth  as  strong  as  the  first. 

3.  A  solution  of  potassium  hydroxide  in  95  per  cent,  alcohol  approximately  equiva- 
lent to  the  first  add. 

4.  A  solution  of  potassium  hydroxide  in  95  per  cent,  alcohol  one-tenth  as  strong  as 
the  preceding. 

TIt£  Mode  of  Procedure. 

The  dry  and  filtered  fat  is  well  stirred  during  solidification,  to  prevent  the  separa- 
tion of  the  lower  from  the  higher  melting  constituents. 

Any  convenient  quantity  of  the  material,  between  one  and  two  grams.,  is  placed  in 
an  Erlenmeyer  fiask  having  a  capadty  of  250  cubic  centimetres,  and  treated  with  that 
amount  of  alkali  which  is  found  to  be  equivalent  to  40  cubic  centimetres  of  the  add 
No.  1.  The  flask  is  then  placed  upon  the  water-bath,  and  heated  to  the  boiling  point 
of  alcohol  for  twenty  minutes. 

The  excess  of  alkali  is  determined  by  add  No.  1,  with  the  use  of  phenolphthalein  as 
the  indicator.  Thus  the  number  of  milligrams,  of  KOH  required  for  the  neutralisation 
of  all  of  the  adds  in  the  fat  is  found.  The  flask  is  then  returned  to  the  water-bath,  and 
heated  until  all  of  the  alcohol  has  been  expelled.  During  the  evaporation  of  the  alcohol, 
the  soap,  which  in  the  first  place  was  neutral,  becomes  alkaline,  owing  doubtless  to  the 
evaporation  of  a  small  amount  of  volatile  adds  in  the  form  of  ethers ;  but  the  loss  from 
this  cause  is  very  slight.*  When  the  odour  of  alcohol  is  no  longer  perceptible  the  soap 
is  treated  with  that  quantity  of  add  No.  1  which  is  necessary  to  exactly  liberate  all  of  the 
adds  contained  in  it.  This  quantity  is,  of  course,  the  difference  between  40  and  the 
numbqr  of  cubic  centimetres  required  to  neutralise  the  excess  of  the  alkali  used  in  saponi- 
fication. The  flask  in  again  returned  to  the  water-bath,  and  heated  until  the  liquid 
becomes  clear.  But,  in  order  to  prevent  loss  of  volatile  adds,  it  is  now  supplied  with  a 
stopper  carrying  a  glass  tube  about  5  millimetres  in  diameter,  and  400  millimetres  in 
length.  The  upper  end  of  the  tube  is  bent  downwards,  and  to  it  is  attached  a  small 
U-tube  containing  a  few  cubic  centimetres  of  water.  The  contents  of  the  flask  are 
filtered  through  double  thick  paper  which  has  been  wet  with  hot  water,  and  then  washed 
with  boiling  water  until  the  volume  of  the  filtrate  equals  a  litre  ;  care  being  taken  to 
wash  thoroughly  the  flask  itself.  The  contents  of  the  condensing  arrangement  are 
washed  into  the  filtrate.  The  funnel  containing  the  washed  insoluble  adds  is  placed  in 
the  flask  in  which  the  saponification,  etc.,  were  effected,  the  paper  pierced,  and  the 
contents  washed  through  with  hot  50  per  cent,  alcohol. 

*  This'^loss  may  be  made  good  by  bringing  the  solution  to  a  nentrai  condition  by  means  of  very  dilate 
acetic  acid.  The  quantity  of  acetic  acid  thus  introduced  is,  of  course,  equivalent  to  the  acid  which 
has  been  lost  during  the  evaporation  of  the  alcohol.  We  are  under  the  impression  that  there  is  no 
such  loss  of  volatile  adds  during  saponification,  owing  to  the  praaence  of  a  conaidezable  ezoen  ol 
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We  thus  have  tbe  soluble  and  insoluble  acids  separated,  and  it  only  remains  to 
etermine  tlie  amount  of  alkali  required  to  neutralise  each.  The  soluble  acids  can  bo 
irectly  determined  by  the  weaker  solution  of  the  alkali ;  but  to  determine  the  insoluble 

E  it  is  better  to  add  the  quantity  of  alkali  which  was  required  for  the  saponification, 
after  warming  upon  the  waterbath,  to  titrate  back  with  the  weaker  acid-  It  will  be 
*ved  that  a  determination  of  the  insoluble  acids  alone  by  this  method  suffices  to 
istinguish  butter  from  other  fata  and  mixtures,  and  that  if  these  only  are  to  be  dcter- 
dned  it  is  not  necessary  to  use  the  condensing  arrangement.  Mureover,  it  is  not 
eooasary  to  use  the  condensing  arrangement.  Moreover^  it  is  not  necessary  to  know 
He  exact  strength  of  the  solutions  em  ployed  ^  sinca  a  knowledge  of  the  relation  of  the 
dds  to  each  other  and  to  tlie  alkalies  is  all  that  is  needed  to  enable  us  to  determine,  in 

tt,  the  relation  of  the  soluble  to  the  insoluble  adds.  Hence  it  is  pracbicable  to  dis- 
with  the  use  of  the  balance  altogether.  It  is  frequently  recommended  to  make 
]gpk  determinations,  in  order  to  control  the  error  introducad  by  the  action  of  the  alkali 
^ft  the  glass  of  the  flasks.  But  a  little  reflection  will  conFince  one  that  this  pi-actice 
^p  it^lf  be  the  ciuse  of  considerable  error,  inasmuch  as  the  extent  to  which  the  glasa 
^pSdcted  by  the  alkali  depends  upon  its  quality  and  up^nthe  treatment  to  which  it  has 
•eviously  been  subjected.  In  order  that  the  results  of  the  blank  may  be  applied  to 
jMorrection  of  those  of  the  determinations,  it  is  necessary  that  the  glass  employed  in 
^ntwo  cases  should  be  the  same  in  respect  to  composition  and  previous  use  in  the 
^ntory.  It  is  better,  according  to  our  experience,  to  discard  the  use  of  blanks,  and 
^^il  out  with  strong  alkali  all  flasks  employed  in  such  work.     The  subsequent  action 

dilute  alkali  upon  gkss  which  has  been  treated  this  way  is  very  slight.  The  water 
id  alcohol  employed  in  making  the  standard  solutions  should,  of  course,  be  thoroughly 
tiled,  and  afterwards  protected  from  the  carbon  dioxide  of  the  oil  by  koeping  them  in 
titled  or  flasks,  which  are  supplied  with  stoppers  carrying  tubes  fllled  with  soda-Hme. 
le  use  of  blanks  is  then  not  necessary  on  account  of  any  earbonic  acid  contained 

the  solution. 

AKD:  1T3  ADITLTEKATION  WITH  COTTONSEED  OIL   AND  BErECTION 

^  THEREOB\ 

H  By  Miuhael  CoNRoy.* 

^burity  of  lard  for  use  as  an  ointment  basis  is  a  matter  of  some  importance,  and 
^fcuently  the  British  Pharmacopteia  directs  it  te  be  made  from  the  perfectly  fi-esh 
^Lal  fat  of  the  abdomen  of  the  hog ;  and,  aecordiog  to  the  same  authority,  it  should 
^kd  to  the  following  characters  and  teste :  "  A  soft,  white,  fatty  substance,  melting 
^■^  F,  (;17'B  C.) ;  haa  no  rancid  odour  ;  dissolves  entirely  in  ether.  Distilled  water 
^pic'h  it  haa  been  boiled,  when  cooled  and  filtered,  gives  no  precipitate  with  nitrate  of 
^B|  and  is  not  rendered  blue  by  the  addition  of  solution  of  iodine."  These  tests  are 
^bood  ao  far  as  they  go,  but  they  are,  unfortunately,  not  suiHcIent  for  the  misapplied 
^■uity  of  the  present  day. 

^ftt  lias  recently  been  shown  by  the  United  States  press  that  c3tton-6eed  oil  is  used 
^■enormoufi  extent  for  the  adulteration  of  lard,  which  may  be  seen  by  the  opporition 
^K  •  Phurfnaccuffval  JimtiwU 
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given  to  a  Bill  introduced  into  Congress  for  the  prevention  of  this  adulteration.  The 
Mississippi  Legislature  passed  resolutions  against  the  Bill;  the  merchants  and  Cotton 
Exchanges  of  New  Orleans  sent  protests  to  Congress  against  it ;  while  the  New  Orleans 
Times  calls  it  a  Bill  to  reduce  the  value  of  cotton-seed  50  per  cent.  The  following  tit- 
bit is  from  the  Nation :  "  We  cannot  see  any  difference  between  this  Bill  and  one  which 
should  seek  to  put  a  clog  on  new  inventions.  The  discovery  that  butter  can  be  made 
from  the  fat  of  a  slaughtered  ox  as  easily  as  from  the  cream  of  a  living  cow  was  a  great 
boon  to  mankind,  and  one  which  cannot  be  suppressed,  although  it  may  be  temporarily 
crippled  by  legislation.  The  discovery  that  the  sun's  light  and  heat  work  the  same  result 
in  the  production  of  edible  fats  in  the  seed  of  the  cotton  plant  as  in  the  fruit  of  the 
olive  or  in  the  bodies  of  swine  is  akin  to  it,  and  is  ^likewise  a  benefit  to  the  human  race. 
Why  should  Congress  undertake  to  prevent  the  diffusion  of  this  blessing  ?  If  the  pro- 
posed Bill  does  not  prevent  it,  the  measure  will  ba  useless  to  those  who  clamour  for  it.'* 
The  value  of  these  quotations  is  apparent  when  we  consider  the  vast  quantity  of 
American  lard  that  is  imported  into  this  country.  I  have  no  statistics  at  hand,  but  I 
think  it  is  under  the  limit  to  place  it  at  one-half  the  total  consumption,  and  we  are  told 
by  the  American  Oil  and  Drug  Reporter  of  April  4th  last  that  **  the  pure  food  laws  of 
England  have  in  no  way  interfered  with  the  sale  of  American  refined  lard,  and  no  com- 
plaints have  come  to  the  surface,  which  is  good  evidence  that  the  article  gives  satisfaction 
under  the  rigid  scrutiny  of  exacting  foreign  buyers."  Since  this  date,  however,  a  change 
has  come  over  the  spirit  of  the  Reporters  dream,  for  the  matter  has  been  vigorously 
taken  up  and  several  prosecutions  have  been  carried,  but  as  the  adulteration  is  a  paying 
one,  it  is  not  likely  to  be  easily  crushed. 

Fortunately,  the  presence  of  cottonseed  oil  in  lard  is  easily  detected,  and  my  object 
in  bringing  the  matter  under  your  notice  is  to  lay  before  you  some  of  the  tests  that  I 
have  myself  tried.  The  first  is  the  nitric  acid  test,  which  some  years  ago  I  had  the 
honour  of  reading  a  paper  on  before  the  Liverpool  Chemists'  Association,  in  connection 
with  the  adulteration  of  olive  oil.  It  consists  in  heating  and  stirring  well  about  half  an 
ounce  of  lard  with  one-tenth  its  weight  of  strong  nitric  acid,  specific  gravity  1'42,  in  a 
porcelain  dish  of  about  8  ounces  capacity  until  brisk  action  commences,  when  it  should 
be  removed  from  the  source  of  heat.  Pure  lard  sets  in  about  an  hour  to  a  pale  orange- 
coloured  solid,  like  citrine  ointment,  but  if  adulterated  with  cotton-seed  oil  it  takes  a 
more  or  less  deep  orange-brown  tint,  according  to  the  extent  to  which  that  oil  is  present. 
There  are  two  drawbacks  to  this  test,  the  first  being  that  lard  sometimes  contains  a  small 
amount  of  water,  which  reduces  the  strenth  of  the  acid,  causing  the  acid  to  be  less 
energetic,  and  thus  leading  to  error  ;  the  second  is  that  the  difference  in  colour  between 
pure  and  adulterated  samples  is  not  sufficiently  definite  when  the  adulterant  is  under  5 
per  cent. 

I  have  also  tried  the  test  proposed  by  M.  Labiche,  who  says  that  when  cotton-seed 
oil  is  treated  with  subacetate  of  lead  and  caustic  alkali,  it  gives  almost  Immediately  an 
orange-red  reaction.  The  author  mixes  equal  parts  of  the  oil  and  a  saturated  solution 
of  neutral  acetate  of  lead  and  adds  ammonia,  stirring  briskly.  The  acetate  of  lead 
decomposes  and  the  nascent  oxide  reacts  upon  the  oil,  causing  it  to  turn  red.  If  20 
jyer  cent,  of  cotton-seed  oil  be  present  the  sample  is  said  to  turn  red  at  once,  lesser 
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Hhiities  show  after  some  time.     In  my  bancU  this  test  has  proved  an  utter  failure* 
oBc  I  think  it  may  be  due  to  the  fact  that  the  cotton-aeed  oil  which    1  used   in  my  i 
experiments  was  highly  redned,  and  it  is  quite  possible  that  the  crude  oil  would  give  ] 
this  reaction. 

The  next  test  is  by  Ernest  Milliau,  and  was  proposed  by  him  for  the  detection  oi 
cotton-seed  oil  in  olive  oil.     It  is  an  excellent  test  and  quite  applicable  to  lard*     It  ia 
as  follows; — In  a  porcelain  capsule,  holding  about    1   litre,   15  c.c.   of  the  sample  in 
question  ai-e  heated  to  110*-^.     Then,  whilst  still  continuing  the  heat,  we  pour  upon  the! 
^oil  a  mi^tture  of  15  c.c.  of  a  solution  of  soda  of  4U^  Baamc  in  distilled  ivater  and  of  15  1 
^B,c.  of  alcohol  of  92  per  cent.    When  the  mass  has  become  homo^'eneous  we  add,  drop  by 
^Krop,  so  as  not  to  cool  the  paste  and  form  clots,  about  half  a  litre  of  diHtilled  water. 
^EA^fter  boiliDg  for  a   few  minutes   the    fatty   acids   ai-e   separated    by  means  of    pure 
sulphuric  acid  diluted  to  one*tenth*     As  soon  as  the  separation  is  complete  and  the  j 
sulphuric  acid  is  in  alight  excess,   5  c.c.  of  the  hydrated  fatty  acids  are  collected  with  a 
sQver  spoon  and  poured  at  once  into  a  test  tube,  about   3   cm.  in  diameter  and    1 2  in 
length.     We  add  20  c,c.  of  alcohol  of  92  per  cent.,  and  heat  slightly  in  the  water  bath  1 
to  dissolve  the  fatty  acids.     When  the  solution  is  effected,  2  c.c.  of  a  solution  of  hilver 
nitrate  (3   grams,  in  100  c,c.  of  distilled  water)  are  added,  the  tube  L^  placed  in  a  warm 
bath   and  heated  until  about  one-third  of  the   mass  is  evaporated.     The  tube  is  then 
removed  from  the  water  bath.     Whatever  the   origin  of  the  sample,  its  fatty  acids: 
remain  unaltered  if  the  sample  be  pure.     But  if  cotton-seed  oil  is  present  the  silver  is 
reduced  and  blackens  the  fatty  acids,  which  rise  to  the  surface.     In  this  manner  M 
per  cent  of  cotton-seed  oil  can  be  detected  in  oHve  oil. 

In  using  this  teat  for  lard  instead  of  for  olive  oil,  as  intended  by  its  author,  a  brownl 
colouration  instead  of  a  black  one  is  obtained  in  samples  contsdning  cotton-seed  oil,  whileJ 
pure  samples  remain   perfectly  white,  and  I   <iud  it  better,  instead  of  adding  the  hiilf-l 
Jitre  of  cold  water,  *'  drop  by  drop,"  to  use  boiling  water.     For  delicacy  and  reliability  l 
phis  test  leaves  nothing  to  be  desired,  and  its  only  drawback  is   the  time  it  takes  to  per- 
form* 

Another  test  for  the  detection  of  cotton-seed  oil  in  olive  oil,  dependent  upon  the 
■uirate  of  silver  reaction,  is  given  by  Bechi  as  follows  : — 5  c.c.  of  the  oil  are  mixed  with! 
B5  c,c.  of  D8  per  cent,  alcohol,  and  5  c.c.  of  silver  nitrate  solution  (prepared  by  di^solvinsf 
B  gram,  of  the  nitrate  in  100  c.c,  of  1J8  p3r  cant,  alcohol),  the  mixbure  is  heated  to  84-*  C. 
mi  oottOD-aeed  oil  be  present,  the  mixture  becomes  coloured,  but  not  so  if  the  oil  ham 
Kenuine.     It  is  necesary  to  avoid  heating  by  the  direct  iiame,  as  other  oils  which  may  bal 
Epreeent,  such  as  linseed,  coka,  etc.,  will  give  colourations.  I 

This,  onlikd  the  previous  test,  is  not  quite  suitable  for  the  detection  of  cotton-see Jil 
Bpll  in  lard|  because  lard  sometimes  contains  traces  of  sodium  carbonate,  due  to  the  factl 
Hhat  this  substance  is  commonly  used  in  washing  lard  that  has  become  rancid.  Slightl 
Hraoes  of  sodium  carbonate  decompose  the  silver  nitrate,  and  the  subsequent  heatinn 
reduces  it,  causing  samples  of  genuine  lard  to  become  darkened  in  such  a  manner  thad 
-they  might  possibly  be  condemned  as  impure.  I 

I         For  several  weeks  past  I  have  tried  these  and  other  testi  with  the  object  of  Eudlnn 
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the  most  reliable  and  expeditious,  and  my  experience  is,  that  those  dependent  upon  the 
reduction  of  silver  nitrate  are  the  best,  and  the  following  modus  operandi  has  given  me 
results  that  are  entirely  satisfactory  and  reliable,  and  only  requires  a  few  minutes 
time: — 

1.  Make  a  test  solution  containing  5  parts  of  silver  nitrate  and  1  part  of  nitric  add 
(specific  gravity  1*42)  in  100  parts  of  rectified  spirit  (specific  gravity  '838). 

2.  Melt  a  small  quantity  of  the  lard  to  be  tested  in  a  water  bath  and  pour  about  100 
grains  of  it  into  a  dry  test  tube,  about  half  an  inch  in  diameter.  To  this  add  20  grain 
measures  of  the  above-mentioned  test  solution,  and  place  the  tube  in  boiling  water  for 
ive  minutes,  taking  care  that  no  water  enters  it. 

Pure  lard  remains  perfectly  white f  but  if  adulterated  with  cotton -seed  oil,  it  assumes 
a  more  or  less  olive-brown  colour,  according  to  the  amount  present.  The  colour  is  best 
seen  when  the  lard  sets,  and  it  saves  time  to  put  the  test  tube  direct  from  the  boiling 
water  into  a  vessel  of  cold  water. 

The  presence  of  5  per  cent,  of  cotton  seed  oil  in  lard  gives  a  very  decided  olive-brown 
colouration  with  this  test,  and  1  per  cent.-  gives  a  colour  quite  distinct  from 
genuine  lard.  The  addition  of  nitric  acid  to  the  test  solution  is  intended  to 
neutralize  any  traces  of  alkali  or  alkaline  carbonate  that  may  be  present,  and 
it  also  prevents  a  slight  reduction  of  the  silver  nitrate  which  takes  place  in  genuine 
lard.  It  must  not  be  forgotten  that  some  samples  of  lard  might  possibly  contain 
sodium  chloride,  though  I  have  never  met  with  any,  in  which  case  the  silver  nitrate 
would  be  precipitated  as  chloride  instead  of  reacting  on  the  oil,  but  this  would  be  at 
once  seen  by  the  white  curdy  precipitate  that  would  be  formed. 


SYSTEMATIC  EXAMINATION  OF  SULPHATE  AND  HYDROCHLORATE  OF 

QUININE. 
By  C.  Hielbig.* 
The  examination  of  these  quinine  salts  has  caused  quite  a  number  of  processes  to  be 
devised,  but  not  one  of  these  can  be  relied  upon  in  furnishing  a  positive  answer  regarding 
the  purity  of  these  salts,  To  frame  a  method  which  allowed  the  presence  or  absence  of 
the  more  frequently  occuring  impurities,  such  as  quinidine,  cinchonine  and  cinchonidine, 
to  be  proven  in  a  simple  and  comparatively  rapid  manner,  the  majority  of  the  published 
processes  were  carried  out  and  their  merits  and  defects  ascertained ;  as  the  result  the 

following  compilation  has  been  found  to  work  successfully. 

For  SKlj)hiiic.  For  Jlydrochloraie. 

1  gm.  and  a  solution  of  0*4  gm.  so- 
A.   1  gm.  with  15  c.c.  dium  sulphate  in  1  c.c.  water,  with 

30  C.C. 

distilled  water  are  agitated  for  five  minutes,  and  filtered.     To  the  filtrate  is  added  05 

gm.  Rochelle  salt,  agitated  for  five  minutes,  allowed  to  stand  five  minutes  and  filtered ; 

the  precipitate  of  tartrates  is  collected  on  a  small  filter  and  reserved,  the  filtrate  for  the 

£.     Detection  of  quinidine  and  cinchonine  is  divided  into  two  portions,  one  of 

*  Pharvi.  ZtschT.f.  Ru%d„  1888.  ' 
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^  which  is  rfifierved  ;  to  the  other  add  one  drop  of  water  of  ammonifl,  and  allow  to  Btand 


k 


for  A  few  moments. 


1,  The  solution  remains  clear;  absence  of  qtiinidine  and  cinchonine,  proceed  E, 

2.  The  solution  becomes  turbid ;  presence  of  quinidine  and  cinchonine  or  both  J 
►roceed  C. 

C.  Detection  of  Quinidine.     To  the  reserved  portion  (*see  B),  add  05  gm»  KI,  hh 
for  five  minutes,  allow  to  st/ind  for  same  time.     Observe  either 

1.  The  solution  remains  clear,  if  quinidine  h  absent ;  proceed  D. 
2»  The  solution  becomes  turbid  or  deposits  tenacious  resinous  precipitate.     In  thi^l 
case  cinchonine  must  first  be  tested  for  according  to  D  and  then 

a.  In  absence  of   cinchonine,  the  turbidity  with    KI   indicates  the    presence  oS 
uinidine  ;  proceed  E. 

6.  In  presence  of  cinchonine,  the  ammoniacal  solution  in  Bis  filtered,  the  precipitat 
th  distilled  water  and  the  thalleioquin  reaction*  carried  out  with  the  precipitate, 
tense  green  colour  is  produced  there  is  quinidine  present ;  if  the  green  colour  ia  j 
not  produced  quinidine  is  absent.     Proceed  E. 

I).  Detection  of  Cinchonine,     The  liquid  after  addition  of  K I  ia  filtered  and  one  ' 
drop  water  of  ammonia  added  ;  set  aside  for  a  few  minutes  ;  there  results  : 

1.  Perfectly  clear  solution,  in  absence  of  cinchonine.     Pi'oceed  K» 

2,  Turbid  solution,  if  cinchonine  is  pi*eeent.     Proceed  E, 
E.  Detection   of    Cinchonidine.     If   in  the  foregoing   examination  cinchonine  orj 

uinidine  is  found,  the  precipitate  of  tartrates  (see  A)  is  carefully  washed  with  15  to  20  j 
c  Hochelle  salt  solution  (1  to  20)  ;  were  these  alkaloids  not  fouod  this  washing  iai 
perfluoue.  The  precipitate  is  dissolved  off  the  filter  by  use  of  3  c.c.  dilute  H^SOij 
1  t43  20)  ;  to  the  solution  2  'i.c,  ether  and  1  c.c.  water  of  ammonia  are  added,  the  mixture! 
well  shaken  for  one  minute  and  allowed  to  stand  at  rest  for  five  minutes.  This 
akiog  and  allowing  to  stand  is  repeated  several  times  (the  time  allowed  not  to  exceed 
half-hour).     Notice :  I 

^^  1.  The  ethereal  layer  and  the  sides  of  the  test  tube  remain  perfectly  clear  in] 
^Hibiience  of  cinchonidine.  I 

^^  2.  The  ethereal  layer  and  the  sides  of  the  test  tube  become  cloudy,  if  cinchonidin©  j 
^ia  present.  I 

^H  Kemarks  referring  to  Quinine  containing  Quinidine.  By  this  method  one  fourth  or 
^Hpe>ha(f  per  cent,  quinidine  cannot  be  detected.  Often  1  or  2  per  cent,  cjuintdine  j 
^^nll  give  no  reaction  with  KI,  but  the  pi^eeence  can  be  ascertained  by  the  addition  of  I 
^^Wter  of  ammonia,  which  is  a  more  delicate  test.  In  the  examination  of  quinine  with  j 
lO  per  cent,  quinidine  nothing  extraordinary  is  noticed,  but  iu  presence  of  15  jier  1 
^B»nt.  and  more  of  this  alkaloid  it  is  noticed  on  addition  of  Hochelle  suit  that  the  tartrates  I 
^Bre  not  precipitated ;  this  does  not,  however,  interfere  wnth  the  further  detection  of  I 
^^■ninidine.  Should  more  than  1^  per  cent,  quinidine  be  suspected,  more  KI  must! 
^^e  used,  otherwise  it  must  be  feared  that  the  quinidine  is  not  thoroughly  precipitated  1 
r  and  later  may  be  mistaken  for  cinchonine.  As  a  large  percentage  of  quinidine  prevents  | 
^mt\  vtion  of  the  tartrates  and,  as  was  found  by  special  ex[)eriments,  «juinine  sulphatu  I 

^KL^  ell  quinidine  sulphate  is  more  difficultly  soluble  than  the  pui'e  salt,  there  appears  I 

^Hp  exist  a  dependency  between  the  two  alkaloids.  j 

^H  Remarks  referring  to  Quinine  containing  Cinchonidine,  One*half  per  cent,  of  ] 
^^Buchonidine  is  easily  detected  within  half  an  hour.  Should  the  percent,  of  cinchonidine  I 
^Hb  80  minute  that  a  precipitate  cannot  ba  clearly  distinguished,  absence  of  the  J 
^^^pkalofd    must    be    decided    upon,  as  the  reaction  is  bo  characteristic  that  there  can  I 

^^B     ^  £jcc«st  of  chlorine  wiiter  prevenCs  the  thalleioquin  reactioa,  while  excess  of  limmoai^  fa\Q^«.  \v»l 
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absolutely  be  no  mistake.  Witb  1  per  cent,  the  reaction  is  more  decided ;  with  2 
per  cent,  there  appears  a  deposit  in  the  ether.  Cinchonidine  is  recognised  by  the 
capillary  rising  of  the  precipitate  beyond  the  ethereal  layer,  immediately  after  shaking 
the  solution.  Care  must  be  exercised  that  not  every  slight  turbidity  at  the  line  of 
contact  of  the  two  liquids  be  pronounced  as  cinchonidine ;  only  in  case  the  precipitate 
is  capillarily  attracted  by  the  side  of  the  test  tube  can  there  be  no  doubt  regarding  its 
presence.  If  the  quinine  contains  10  per  cent,  cinchonidine  there  appears  at  the  line 
of  contact  of  the  two  liquids  a  white  cretaceous  ring.  Cinchonidine,  in  the  absence  of 
quinine,  is  separated  as  a  white  precipitate  in  the  ethereal  layer. 

Remarks  referring  to  Quinine  containing  Cinchonine.  One  per  cent,  cinchonine  is 
easily  recognised ;  the  more  cinchonine  present  in  the  quinine  the  greater  the  precipitate 
with  water  of  ammonia.  When  more  than  5  per  cent,  cinchonine  is  present  there 
forms  on  addition  of  KI  a  turbidity  of  cinchonine  hydriodate,  which  can  easily  be 
mistaken  for  separated  quinidine ;  10  per  cent,  causes  a  precipitate  of  a  tenacious 
character  similar  to  quinidine  hydriddate. 


NOTES  UPON  METHODS  FOR  ESTIMATING  THE  QUANTITIES  OF 
HOMOLOGOUS    ACIDS    PRESENT    IN    ARTIFICIAL    SALICYLIC    ACID.* 

By  Erwin  K  Ewell  and  Albert  B.  Prbscott  . 
Op  the  homologous  phenols  associated  in  the  distillates  of  coal-tar  the  first  member  is  the 
chief  constituent  of  ordinary  carbolic  acid,  but,  it  is  well  known,  the  higher  members  are 
not  altogether  absent.  Considerable  percentages  of  higher  phenols  are  common  in  car- 
bolic acid.  Since  salicylic  acid  is  in  greater  part  manufactured  from  carbolic  acid  by 
Kolbe*s  process,t  inquiry  naturally  arises  as  to  what  becomes  of  the  higher  phenols  of 
carbolic  acid  used  in  this  manufacture.  It  had  been  found,  some  time  ago,t  that  when 
the  higher  phenols  of  carbolic  acid  are  treated  as  they  are  in  Kolbe's  method  they  are 
changed  into  homologues  of  salicylic  acid ;  the  cresols  into  hydroxy-toluic  adds 
(CyHg.OH.CO^H),  and  the  xylenols  into  hydroxy-xylenic  adds  (CyH^.OH.COjH)  just  as 
phenol  proper  is  changed  into  a  hydroxy-benzoic  add.§ 

The  presence  of  some  other  acids  besides  true  salicylic  add  (ortho-hydrozy-benzoic 
acid)  in  the  article  of  salicylic  add  of  commerce  was  reported  by  Mr.  Williams  in  1878.' 
He  found  the  calcium  salt  of  the  foreign  add  to  be  much  more  soluble  in  water  than 
caldum  salicylate  is.  By  neutralising  a  hot  aqueous  solution  of  salicylic  add  with 
calcium  carbonate,  causing  the  salicylate  of  calcium  to  crystallise  out  as  completely  as 
practicable,  and  then  acidulating  the  mother  liquor,  the  unknown  acid  was  obtained.  In 
certain  physical  characters  this  add  was  found  to  be  distinctly  different  from  salicylic  add, 

*  Pharm.  livcord. 

t  Kolbe,  1874 ;  Jimr.jirakt.  Chem.  [2]  10,  89 ;  Jour.  Chem.  Soo.,  28,  260;  Wattes  Diet.  Cheney  7, 
1065  ;  Proc,  Am.  Phar.  Assoc,  23,  374 ;  27,  463.  Schmitt.  1886 :  Jour.praJU.  Chem.,  [2]  31,  397-411 ; 
Jonr,  Chem.  Sac.,  48,  982 ;  Pharvi.  Jour.  Trans.,  [3]  6,  421. 

t  Biedcrman  and  Tike,  1872  :  JJer.  d.  Chem.  Gess.,  5, 323 :  Watts  s  Dixft.,  7,  394,  8,  2023. 

§  The  ortho-compound,  CeH^.OH.COjH  (OH  :  C0,H  =  1 :  2).  The  Isomers  and  their  homologues 
are  given  in  Prescott's  •*  Organic  Analysie,"  pp.  394,  434,  443. 

1/  J.  WiUiams,  1878 :  Phar,  Jour.  Trans.  [3]  8,  786:  Proc.  Am.  Phar.  Assoc.,  26,  536. 
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and  from  the  other  two  hydro^-benzoic  acids.  In  the  leading  chemical  relationB,  howevev, 
the  unknown  acid  was  found  to  agree  with  salicylic  acid  and  the  isomers  of  the  latter, 
be  acid  liberated  from  the  crystals  of  calcium  salt,  after  puriBcation,  was  found  to  agree 
all  points  with  true  salicylic  acid.  INIr.  Williama  concluded  that  the  acid  not  salicylic 
formed  fifteen  to  twenty-five  per  cent,  of  the  better  grades  of  salicylic  acid  of  the  market. 
Very  little  further  investigation  of  the  presence  and  proportion  of  the  homologous  acids 
has  been  reported.  In  1883  Dr.  E.  R.  Squibb*  gave  the  opinion  that  *'  the  better 
grades  of  the  well-crystallised  acid  of  the  market  contain  four  to  five  per  cent,  of  some- 
thing which  is  not  salicylic  acid/'  and  for  which,  he  says,  he  knows  no  test* 

The  physiological  and  therapeutic  value  of  the  homologous  acids  in  medicinal  salicylic 
acid  az'O  certainly  deserving,  of  careful  study,  in  view  of  the  large  doses  in  which  the 
agent  is  uaed,  and  the  somewhat  variable  effects  reported  of  these  doees. 

1.~>1  Methfxl  %  Acidiimtn/, 

The  molecular  weights  of  the  homologous  acids  show  tho  following  diileronces,  the 
;  CHf— 13*97,  in  arithmetical  increase. 

Balicylic  acid  (hydroxy-benzoic  adds),  C^HjOH.CU^R  -  137*67. 

Hydro^-toluic  acids,  C\lIfilLQOM  =- 151*61. 

Hydroxy  xylenic  acids,  C^H.OH.OOjH^lCS'Ol 

And   of  hundredth  normal  solution  of  alkali  (Jl^  needed    to    neutrali^    thi 
Bids  and  form  monobasic  salts : 

1  grm.  of  salicylic  acid  requires  726*3  com. 

1  grm.  of  a  hydroxy -toluic  acid  requires  650*4  com. 

1  grm.  of  a  hydro xyxylenic  add  requires  603*8  c.cm. 

In  the  application  of    this  method  it  was  assumed  that   hydroxy-toluic  addAf 
^H^Oj=  151*61,  fairly   represent  the  total  acids  of  molecular  weight  above  that  of 
klicylic  acid*     This  can  be  justified  both  because  there  can  be  only  a  very  small  quantity 
xylenols  in  carbolic  acid  of  respectable  quantity,  and  because  a  given  percentage  of 

Iflenol  product  would  indicate  a  larger  percentoge  of  the  less  objectionable  cresol 

Bct.     Thus,  of  the  (^)  alkali  solution  to  neutralise  1  gram,  of  the  acid, 

Hydroxy-toluic  acid8  take  6G"9  c.rm,  less  than  salicylic 

Hydroxy-xylecic  acids  take  V22't)  c.cm,  less  than  salicylic. 

One  per  cent,  of  a  jiydroxy-xylenic  acid  would  indicate  I  8  per  cent,  of  a  hydroxy* 
^laic  add.  Then  the  aalurattufj  capacity  of  articles  of  "  mticijUc  fietd  "  made  from  car- 
Blic  acid  will  stand  as  follows  :■ — 


* 


I 


FOlt    OKE    *iUM,    or    THE    A(  ID    TBSTEP, 


Salicylic  add, 

absolute  . . 

726*;?    com 

♦J                              "> 
1 

with    J  per  cent,  hydroxy ^ 

toluic 

72:i*0     „ 
719G     „ 
716:*     „ 
7121     „ 

i 

•?                                 J»                                ?J 

7oa-5    ., 

alkali* 


•    77/^  Kfttumtris,  1.  HI.  Nov..  18?:^- 
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In  making  trial  of  the  calculated  saturating  powers  of  salicylic  add  and  its  homo- 
logues,  potassa  and  soda  were  found  to  work  equally  well  in  the  standard  solutions 
i^)}  and  phenol-phthalein  proved  thoroughly  satisfactory  as  an  indicator  of  the  end- 
reaction,  while  litmus  is  wholly  incapable  of  being  used  in  this  estimation.  The 
titrations  are  to  be  made  as  follows : — 

About  ^  grm.  of  the  acid  to  be  tested,  dried  at  or  below  65^  C.  to  constant  weight i 
is  accurately  weighed,  placed  in  a  beaker  of  about  ^  litre's  capacity,  some  drops  of  the 
(alcoholic)  solution  of  phenol-phthalein  added,  and  (without  adding  water  for  solution) 
the  hundredth-normal  solution  of  alkali  is  run  in  from  the  burette,  while  stirrings  until 
the  end-reaction  is  approached.  The  beaker  is  now  placed  upon  wire  cloth  over  the 
flame  (or  otherwise  promptly  heated)  while  gently  stirred,  only  long  enough  to  complete 
the  solution  of  the  acid,  and  without  decided  boiling,  when  the  heat  is  removed,  the 
beaker-sides  rinsed  down  with  a  little  distilled  water,  and  the  titration  completed.  The 
weight  taken  :  1,000  ::  c.cm,  required  :  a  =  c.cm.  for  1  grm.,  to  be  compared  with  the 
table  above. 

In  drying  salicylic  acid  for  a  constant  weight  it  was  found  that  this  could  be 
attained  at  65°  C,  while  at  70^  to  75^  C.  there  was  a  constant  loss,  in  a  short  time 
sufficient  to  be  registered  by  the  balance.  A  portion  of  the  purified  acid  from  oil  of 
wintergreen,  placed  between  watch-glasses,  arranged  for  sublimation,  and  heated  to 
115°  C,  promptly  gave  a  sublimate  of  colourless  crystals  of  good  size.  In  aqueous 
solution,  it  suffers  loss  by  boiling  at  common  air  pressure. 

Acidimetry  under  the  directions  given  above  was  tried  upon  a  sample  of  purified 
acid  from  oil  of  wintergreen,  a  sample  prepared  for  the  purpose,  in  the  way  followed 
by  Williams  :*  one  ounce  of  oil  of  wintergreen  was  saponified  by  potassium  hydrate 
Folution,  the  liquid  cooled  and  acidulated  with  hydrochloric  acid,  the  precipitate  four 
times  crystallised  from  boiling  water,  the  hot  solution  filtered  through  strictly  purified 
animal  charcoal  and  re-crystallised,  and  lastly  twice  re-crystallised  from  alcohol.  The 
average  of  several  titrations  of  this  purified  salicylic  acid  agreed  very  closely  with  the 
calculated  quantity,  7263  ccm.  {^)  alkali  for  1  grm.  of  the  acid. 

Applying  the  same  volumetric  reagents  in  the  same  way  to  a  sample  of  salicylic 
acid  of  the  ordinary  market,t  in  four  titrations  an  average  of  714'3  ccm.  was  obtained 
— corresponding  to  a  proportion  of  15  to  20  per  cent,  of  homologous  adds  calculated  as 
a  hydrozy-toluic  add. 

With  titrations  of  good  ordinary  care,  using  verified  instruments  of  such  deUcacy 
as  every  chemist  requires  for  analytical  work,  acidimetry  can  reveal  quantities  of 
hydroxy-toluic  adds  as  low  as  4  or  5  per  cent.,  other  interfering  impurities  being  absent. 

(To  he  continued,) 


ON  THE  REIATIVE  VALUE  OF  DIFFERENT  PEPSIN  TESTS. 

By  James  H.  Stebbins,  Jr. 

( Continued  from  jyciQ^  1 98.^ 

Lately  roy  attention  has  been  called  to  a  new  pepsin  test,  which  I  will  designate  by 

its  author's  name,  the  "  Manwaring  test."     In  this  test  Manwaring  has  tried  to  avoid  as 

much  as  possible  the  bad  points  of  the  U.  S.  P.  test ;  but  in  doing  this  he   has  stumbled 

p  gainst  other  sources  of  error  which  I  will  try  to  make  clear  farther  on. 

♦  Phar.  Jour.  'Iran*.  [2],  8,  785. 

t  In  appearance  the  sample  was  an  indistinctly  cryetalline  powder  of  a  slightly  pinkish  colour. 
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The  teet  can  best  be  deeciibed  in  the  words  of  its  author  : — 

"  The  design  of  the  following  mode  of  testing  the  dissolving  power  of  pepsin  is  to 
soofonn  as  nearly  as  possible  to  the  IT,  S.  P,  teat,  which,  contemplating  the  testing  of^ 
fa  saccharated  form,  makes  no  provision  for  the  proportion  of  acidulated  water  to  be^ 
^H  with  a  pare  pepsin. 

^^  **0n  the  basis  that  1  part  of  a  pnre  pepsin  is  capable  of  dissolving  1,000  times  its 
iveight  of  coagulated  egg  albumen  in  six  hours,  a  saccharated  pepsin  made  with  a  pure 
^bn  of  TJ.  S,  P.  strength  would  contain  5  per  cent,  of  pure  pepsin ;  therefore  if  1 
fKn  of  a  U.  S.  P.  saccharated  pepsin  is  to  be  teste<l  in  the  presence  of  5n0  grains  of 
Lcidtilttted  water,  then  1  grain  of  a  pure  pepsin  should  be  tested  in  the  presence  of  1 0,000 
plains  acidulated  water,  to  equal  the  same  proportion  of  water  and  acid  used  for  the 
quantity  of  pure  pepsin  contained  in  a  U,  S.  P.  saccharated  pepsin  when  tested  i 
iing  to  the  U.  S.  P/*  I 

In  order  to  render  the  weighing  of  small  quantities  of  pure  pepsin  as  easy  as 
ble  to  the  phanDacist,  Manwaring  recommends  that  it  should  be  sacoharatedi  and 
da  purpose  he  gives  the  following  recipe  : — 

R.  Saccharated  pepsin,  consisting  of —  m 

Pure  pepsin  . ,  1  grm.  I 

Milk-sagar       ..  ..  .*  1^     »>  * 

To  make  the  iesti  take  of  the  above  saccharated  pepsin  0  3  grm.  (—  0  015  grm 

pepsin) —  J 

Coagulated  egg  albumen         « .  « .  . .  , ,  . .    23'5  grms.  I 

P      Acidulated  water,  consisting  of —  I 

Distilled  water,  100  c.c.                |  154  cc  ' 

Hydrochloric  acid,  U,  8.  P,,  1*25  J 

The  eggs  are  to  be  boiled  for  tifteen  minutes,  and  the  whites  pressed  (by  means  of  a 
patula)  through  a  (preferably  flat)  30-mefili  sieTO.  For  the  sake  of  uniformity,  the 
gg  whites  should  be  cut  into  small  pieces  and  thoroughly  mixed  before  being  passed 
hrough  the  sieve. 

The  mixture  should  be  maintained  at  100-105^  F«  for  six  hours,  and  agitated 
hoTOUghly  about  every  half -hour. 

^^  At  the  end  of  six  hours  the  temperatnre  of  the  bath  should  be  quickly  run  up  above 
Hi  F.  to  destroy  the  pepsin,  then  the  bath  with  contained  bottles  allowed  to  remain 
indisturbed  over  night,  that  the  undissolved  albumen  may  settle. 

If  the  test  bottle  has  been  kept  securely  corked  during  the  test,  or  if  by  previously 

ratghing  bottle  and  contents  and  afterwards  making  up  with  water  any  loss  from 

Vttporation,  the  quantity  of  albumen  dissolved  may  be  easily  determined  as  follows  : 

From  the  settled  contents  of  the  test  bottle  pipette  ofiP  10  cc.  and  evaporate  to 

B — until  weight  is  constant— in  a  watch  glass.     From  this  dry  residue  figure  as 

(1  pt*  of  peptone    or  intermediate    products    representing   I    pt»  of    original 

«): 

appose  10  c.c.  of  the  liquid  =^  02  grm.  dry  residue;  y.j  times  its  weight  =  the 

litj  of  water  contained  in  the  10  c,c.  that  was  derived  from  the  albumen  dissolved  \  ■ 
of   liquid  less  1*4  c.c.  of  water  leaves  $'6   c.c.  water  taken  from  the  \M  c.c.  of 
ilattnl  water  in  making  the  teet. 
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1*6  grms.  or  8  times  0*2  grm:  dry  residue  =  the  quantity  of  albumen  in  its 
natural  state  as  originally  used,  that  has  been  dissolved  in  the  10  c.c.  of  liquid  evaporated 
to  dryness. 

Therefore,  if  8*6  c.c.  acidulated  water  holds  1*6  grm.  egg-albumen, 
then  154  c.c.       „  „         „  28*5     „  „ 

Then,  as  0*015  grm.  pepsin  dissolved  28*5  grms.  coagulated  egg-albumen,  1  pint 
would  dissolve  1900  times  its  weight. 

The  use  of  the  multiplier  7  and  8  is  based  on  the  fact  that  egg-albumen  averages 
12  per  cent.,  or  ^  dry. 

As  will  be  seen,  this  test  is  quite  a  departure  from  the  U»  S.  P.  test,  and,  in  some 
respects,  is  an  improvement  upon  the  latter,  but  I  object  to  it  on  several  points,  viz. : 

1.  It  makes  no  provision  for  other  than  concentrated,  or,  as  Manwaring  calls 
them,  pure  pepsins,  while  in  reality  the  number  of  these  is  small  compared  to  the 
saccharated  pepsins. 

A  person  desiring  to  essay  a  saccharated  pepsin  by  this  test  would  be  at  an  utter 
loss  to  know  how  much  pepsin  should  be  weighed  out,  or  how  much  acidulated  water 
should  be  employed,  unless  he  knew  that  the  pepsin  under  examination  was  of  U.  S.  F> 
strength. 

This  cannot  be  ascertained  without  submitting  the  sample  to  a  complete  diemical 
analysis,  and  hence  a  great  deal  of  trouble  and  erroneous  results  are  apt  to  ensue. 

I  have  encountered  this  very  trouble  myself,  as  may  be  seen  from  the  foBowbg 
figures : 

A  sample  of  pepsin,  purchased  as  a  pure  pepsin  (pepsin  C  in  the  tables),  but  which 
in  reality  was  a  saccharated  pepsin,  gave  by  this  method  420,  t.e.,  it  is  supposed  to 
dissolve  420  times  its  weight  of  coagulated  albumen. 

Not  knowing  the  strength  of  this  saccharated  article  in  pepsin,  I  was  at  a  loss  to 
know  how  much  should  be  used  in  the  test,  and  therefore  decided  to  look  upon  it  as  a 
concentrated  pepsin.  In  consequence  of  this  decision  on  my  part  the  pepsin  was 
saccharated  according  to  M.'s  directions,  and  0*3  grm.  of  this  resaocharated  pepsin  used 
in  the  test,  with  the  above  result.  The  result  obtained  undoubtedly  does  the  pepsin 
injustice,  for  it  is  propable  that  if  I  had  not  resaocharated  the  original  article,  and  con- 
sequently diluted  it  to  a  much  greater  extent,  that  a  much  higher  test  would  have  been 
recorded. 

The  same  applies  also  to  the  following  pepsins,  which  were  in  the  saccharated  con- 
dition when  bought  and  were  resaocharated  by  me  before  testing. 

Grs.  Albumen  dissolTcd 


13rand  of  Pepsin. 

Pepsin  A . . 

„       B.. 

„       C. 

„       D.. 


in  six  hours. 

550*6 

516*6 

420* 

398-6 


(To  be  ContinuecL) 
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aOFECES  OF  EBKOR  IN  DETERMINATIONS  OF  NITROGEN  BY  SODA- 
>  LIME,  AND  MEANS  FOR  AVOIDING  THEM. 

^K  By  W,  0.  Atwatee* 

^"  ( Con  tinned  from  pa^e  196.) 

The  ©xpefriments  cited  by  Mr.  Ball  and  myself  in  the  previous  article  of  this  seriefl 
Btrikiiig  testimony  to  the  danger  of  loss  if  there  is  not  sufficient  contact  between 
le  gaseous  distillation  products  and  the  heated  soda-lime.  In  determinations  of  casein 
f  o«r  usual  method  (which  involves  close  packing  of  the  soda-lime  in  the  tube,  the  use 
'  coarse  particles  of  soda-^lime  for  the  anterior  layer,  heating  the  anterior  layer  before 
ke  distillation  products  begin  to  be  developed,  and  keeping  it  well  heated  until  the 
►mbustion  is  fimshed),  the  whole  of  the  nitrogen,  12-43  per  cent.,  was  obtained  as 
Kixnonia.  But  when  a  channel  was  left  in  the  tube  (and  fine  soda-lime  was  used  for  the 
iterior  layer ),  so  that  thei'e  was  less  contact  between  distillation  products  and  heated 
da-lime,  the  nitrogen  obtained  as  ammonia  amounted  to  only  from  12*25  to  11-65  per 
tot.  of  the  weight  of  the  casein  instead  of  12  43  per  cent. ;  that  is  to  say,  from  1  -4  to 
4  per  cent,  (on  the  average  3-3  per  cent.)  of  the  whole  nitrogen  escaped  ammonification, 
Th&n,  again  with  the  channel,  the  anterior  layer  was  made  shorter,  7*5  cm.  instead  of 
t  cm*,  the  nitrogen  oT»tained  as  ammonia  fell  as  low  as  10*51  per  cent*,  the  resti  15*4 
>r  cent*  of  the  whole,  escaping  ammonification.  The  average  loss  under  these  last 
mditions  was  6*4  per  cent,  of  the  w^hole  nitrogen.  Even  more  striking  illustrations  of 
10  failure  of  distillation  products  to  be  changed  to  ammonia  are  given  in  the  experi* 
ente  with  strychnine  described  in  the  same  article.  In  these  but  a  fraction,  at  times 
liy  smalL  of  the  total  nitrogen  was  obtained  as  ammonia,  although  espedal  effort  was 
nde  io  secure  complete  ammonification. 

But  little  consideration  of  the  matter  is  needed  to  show  that  the  formation  of 
^tile  nitrogenous  products  which  would  eecape  ammonification  by  the  soda-lime  and  1 
ion  in  the  acid  is  a  very  natural  occurrence. 
e  protein  compounds  when  subjected  to  destructive  distillation  yield  a  great 
of  products,  among  which  are,  besides  water,  carbon  dioxide,  hydrogen  sulphide, 
drocarbouF,  a  great  variety  of  volatile  nitrogenous  compounds,  including  ammonia, 
salts  of  the  fatty  acids,  amines  derived  from  the  paraiHns,  members  of  the 
liiine  and  pyridine  series,  pyrrol,  etc.,  etc.*  By  heating  in  the  presence  of  alkalies  and 
iheir  reagents  a  great  variety  of  other  compounds,  with  the  rest  a  number  of  acids  of 
le  fatty  acid  series  and  amido  adds  belonging  to  this  and  the  aromatic  series,  among 
hick  latter  are  leucine  and  tyrosine.  By  the  action  of  enzymes  and  microbes,  products 
dn  to  the  alkaloids  are  formed.  The  alkaloids  break  up  into  compounds  such  as  were 
lentiofned  above,  and  numerous  others,  including  members  of  the  quinoline  series. 

Now  these  nitrogenous  products  vary  greatly  in  respect  to  their  volatility  and  the 
B  with  which  they  are  changed  to  ammonia  when  heated  in  presence  of  soda-lime  (i.e., 
water  vapour  at  high  temperature).  The  specific  data  at  hand  regarding  the  ease 
|i  which  they  are  ammonified  are  meagre.  There  are,  however,  observations  bearing 
Bthifl  point.  For  instance,  Goldberg  finds  that  some  of  the  more  complex  aso- 
VBee  Handw.  d.  Chem.  2,  U61-1173,  and  K.  Salkow^^lci, ZMchr,  anal.  Chem.  16, 1^77,  2rjl  andiOS. 
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compounds,  with  soda-lime,  yield  all  their  nitrogen  as  ammonia,  while  the  simpler  odm 
fail  to  do  so,  part  escaping.*  There  is  nothing  more  natural  than  that  in  soda-liiM 
comhustions  such  volatile  nitrogenous  products  should  be  formed  and  escape  ammomfica« 
tion. 

A  fact  of  interest  here  is  that  some,  at  least,  of  the  compounds  which  are  most 
difficult  to  determine  hj  soda-lime  are  the  ones  that  are  most  readily  broken  np  into  yeiy 
volatile  products.  Such  are  guanidine,  kynurenic  acid  which  may  yield  quinoline,  leudne, 
and  quinine  and  other  alkaloids.  It  is  also  worth  noting  that  some  of  the  alkaldids*  the 
nitrogen  of  which  it  is  so  difficult  to  transform  entirely  into  ammonia  by  soda-lime^ 
manifest  a  similar  behaviour  in  treatment  with  sulphuric  add  and  other  reagents  bj 
Kjeldahl's  method,t  and  perhaps  for  similar  reasons. 

In  looking  over  the  literature  of  the  subject,  which  is  quite  extensive,  one  cannot 
help  being  impressed  by  the  fact  that  certain  nitrogenous  compounds  very  fFsquenUj, 
and  others  almost  uniformly,  fail  to  yield  all  of  their  nitrogen  in  the  form  of  ammonia 
when  heated  with  soda-lime.  Whatever  may  be  the  differences  of  manipulation  of 
different  experimenters,  nearly  all  find  it  impossible  to  get  all  of  their  nitrogen  in  that 
form  from  such  substances  as  leucine  and  some  of  the  alkaloids.  But  in  some  cases,  tft 
for  instance,  those  of  Marcker  and  Abesser  above  quoted,  the  nitrogen  has  been  obtained 
by  precipitating  platinic  chloride  even  when  it  was  not  obtained  by  titration.  Lendnet 
is,  in  this  respect,  an  especially  refractory  compound,  though  chitin,§  gluten-protein, li  and, 
in  some  instances,  casein^  (milk)  and  peptones**  have  given  trouble  in  this  way. 

The  interesting  researches  of  Sohiitzenbergertt  have  indicated  that  the  protein 
compounds  (albuminoids  and  gelatinoids)  are  made  up  of  a  variety  of  simpler 
compounds,  among  which  leucine  and  another,  or  perhaps  several  other  compounds 
closely  allied  to  it,  are  among  the  important  constituents.  That  is  to  say, 
under  the  influence  of  various  agencies  the  protein  compounds  split  up  into  a 
large  variety  of  simpler  compounds,  among  which  leucine  and  its  congeners  play  an 
important  part.  That  these  latter  might  be  easily  formed  from  protein  compounds  in 
the  breaking  up  which  occurs  in  the  ordinary  heating  with  soda-lime  is  a  very  natonl 
inference  from  the  facts  at  hand.  But  from  its  constitution,  leucine  might  be  expected 
to  readily  be  split  up  into  volatile  nitrogenous  compounds.  Such  observations  as  those 
of  Marcker  and  Strecker,  above  quoted,  would  seem  to  give  reasonable  assurance  that  it 
actually  does  so.     In  view  of  these  facts  it  will  be  easy  to  assume  that  in  ordinary 

•  Ber.  d.  chem.  Ges.  25,  46. 

t  Ztschr.  anal.  Chem.  22, 1883,  379. 

%  E.g.  Marcker  and  Abesser,  loc.  cit. ;  Ritthaasen  and  Krenssler,  J.  prakt.  Chem.  Ill,  1871; 
Ritthausen,  ibid.  116,  1874,  17. 

§  Butschli,  Ztschr.  anal.  Chem.  16,  1877,  409. 

II  Marcker  and  Abesser,  loc.  cit.;  Kreussler,  Lander.  Vs.  St.  31,  1884,  218.  Sse  also  Ritthausen, 
loc.  cit. 

%  liChmann,  Ztschr.  anal.  Chem.  15,  1876,  113;  Musso,  ibid.  16,  1877,  413;  Menozii,  Jsb.  Agr. 
Chem.  21, 1878,  474  ;  Kreussler,  loc.  cit. 

*♦  Gruber  and  Feder,  Ztschr.  f.  Biol.  16, 1880,  381. 

tt  Bull.  Soc.  Chim.  23-30,  1876-1878,  and  Chimie  G6n6rale  131,  407. 
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sombuatioDB  by  8CMi&-Unie  there  is  a  tendencjr  to  the  formation  of  nitrogenous  distillation 
iroduots,  such  as  come  from  leudne  and  analogous  com  pounds ,  and  which  would  escapo  ; 
Lmmo&i£cation.t  Such  being  the  case,  it  is  easj  to  see  how  volatile  nitrogenous  com. 
Kjundn  might  often  escape  ammoniBcation  unless  the  greatest  pains  were  taken  to  insure 
;he  moftt  perfect  contact  between  them  and  the  heated  soda-lime  (heated  water  vapour) 
md  that  aometimes  the  ammonification  might  be  incomplete  despite  the  greatest  care, 
i  this  be  correct,  the  dilHculty  of  getting  'all  of  the  nitrogen  of  peptones  into  form  of 
ammonia  would  accord  with  the  fact  that  the  peptones  are  products  of  change  of  the 
dbuminoids,  which  change,  carried  furtheri  results  in  the  cleavage  of  the  latter  into 
eucine  and  other  allied  products.  It  would  also  be  easy  to  theorise  regarding  the 
constitution  of  the  alkali  albumins  and  casein,  and  to  imagine  that  they  might  likewise 
w  on  the  way  toward  the  process  of  cleavage  by  which  leucine  and  its  deoompositioD 
iroducts  are  produced.  Of  course  this  is  speculation^  but  it  at  least  helps  us  to  see  how 
he  observed  facts  might  occur ;  and  irrespective  of  any  such  hypotheses,  the  known 
SMstfi  are  sufficient  to  warrant  the  assumption  that  under  the  intluence  of  high  heat  in 
iiie  presence  of  soda-lime,  numerous  volatile  nitrogenous  compounds  might  be  expected 
to  be  formed,  some  of  which  would  resist  ammoniiication ;  and  that  certain  classes  of 
protein  eompounds  would  be  especially  prone  to  such  decomposition,  even  though,  in  the 
)tm&ui  state  of  our  knowledge,  we  are  unable  to  say  just  exactly  what  those  compounds 
IrSi  or  what  are  the  proeessee  of  cleavage  they  go  through,  or  what  are  the  nitrogenous 
krotlucte  that  resist  ammonitication,  An  illustration  of  the  difficulty  of  ammonifying 
ome  of  these  volatile  eompounds  is  found  in  the  above-mentioned  case  of  strychnine  in  ] 
he  experimente  detailed  in  the  previous  article  of  this  series.  Neither  the  most  pains] 
ikiog  etibrt  to  secure  contact  between  the  gases  and  the  soda-lime  by  the  Will-Yarren- 
rapp  method,  nor  by  the  greatest  care  in  heating  by  that  of  Kjeldahl,  sufficed  to  convert 
1  the  nitrogen  into  ammonia.  On  the  other  hand,  the  results  with  casein,  when  means 
^ere  taken  to  secure  adequate  contact  with  soda-lime  and  to  avoid  dissociation^  wera^ 
lost  satisfactory.  But  when  a  channel  wa^  left  in  the  tube  so  that  the  distillation j 
roducts  were  not  brought  into  close  contact  with  the  soda-lime,  the  loss  was  at 
erf  large. 

The  lesson  which  all  these  considerations  teach,  and  which  is  enforced  by  those  cited 
i  Ibe  previous  articles,  is  the  importance  of  providing  intimate  and  sufficient  contact 
eiween  the  distillation  products  and  the  heated  soda-lime.  This  is  done  by  fine  pulveri- 
Ktiofl  and  intimate  mixture  of  substance  with  soda-lime  ;  by  having  the  lube  closely 
lacked  with  soda4ime  to  avoid  open  spaces ;  by  providing  a  long  enough  anterior  layer 
if  ^  *  ■  ,  and  by  heating  this  layer  well  before  the  gases  are  disengage*!,  and  keeping 
i  x^-*  d  until  the  combustion   is  finished.     At  least   such  seems  to  me  the  just 

Inference  from  the  facts  at  hand. 


t  8€o  tdao  Holmaan.  Ann.  Cbem.  (Liebig)  79.   29  ;  Werthelm,  Joor,  prrirt.   Cbem.   5.1,  431  j 
^miiiin*,  loc.  cit.  7€,  SSa  ;  and  Mlcbitel,  Uiia  Journal  7,  182,  f or  docompcaitiona  of  alkaloids  aod  otber 
pOctndB,  bcnriti^^  upoo  this  qacstioQ. 

{To  be  cotUinuitt) 
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MONTHLY    RECORD    OF   GENERAL    RESEARCHES   INTO   ANALYTICiL 

CHEMISTRY. 
Removal  of  Fcsed  Masses  from  Platinum  Caugibles.  L.  L.  dz  Kosikck. 
Zeitschr,  /.  angew  Chemie,  No.  20. — When  fusions  are  performed  in  large  dishei,  no 
particular  trouble  is  experienced  in  dissolving  the  fused  mass ;  but  if  done  in  de^ 
crucibles  it  is  better  to  first  empty  them.  Many  devices  have  been  propoeedy  but  they 
generally  only  succeed  with  new  crucibles,  and  are  apt  to  spoil  them  in  the  kmg  run. 
The  author  now  operates  as  follows  : — As  soon  as  the  fusion  is  completed,  the  coiled  end 
of  a  platinum  wire  is  put  into  the  mass,  which  is  then  allowed  to  cooL  The  wire  u 
about  10  cm.  long,  and  ends  in  a  loop,  so  that  it  may  be  suspended  from  a  hook,  j 
When  suspended,  the  crucible  is  brought  at  about  half  an  inch  distance  from  a  pipecky 
triangle,  and  then  suddenly  heated.  In  a  few  seconds  the  crucible  will  detach  itself 
and  drop  into  the  triangle,  whilst  its  contents  stick  to  the  wire.  The  small  quantity  of 
salts  still  adhering  to  the  crucible  may,  of  course,  be  removed  by  suitable  means.  The 
wire  is  now  made  to  slip  into  a  beaker  filled  with  water  or  add,  when,  owing  to  the 
salts  being  on  the  top  of  the  fluid,  solution  takes  place  with  great  rapidity.    L.  pe  E. 


Tests  foe  Carbohydrates.  L.  v.  XJdranszky,  ZeUachr.  /.  Phys.  Chsm.^  May, 
1888. — Undoubtedly  the  furfurol  reactions  furnish  the  meet  delicate  tests  for  the 
carbohydrates.  H.  Schiff  uses  a  test  paper  made  by  immersing  paper  in  a  mixture  of 
equal  volumes  of  zylidin  and  glacial  acetic  acid  diluted  with  alcohol  and  drying.  A 
small  quantity  of  the  substance  to  be  tested  is  heated  with  a  slight  excess  of  oonoea- 
trated  sulphuric  acid  and  the  test  paper  held  in  the  evolved  vapours,  a  beautiful  red 
colour  is  produced  owing  to  the  formation  of  the  furoxyiidin.  It  will  detect  as  littk 
as  0*00007  gm.  glucose  in  an  aqueous  solution.  The  author  uses  a  furfurol  reaction, 
even  more  delicate  than  the  above,  detecting  0*000028  gm.  glucose  in  solution.  One 
drop  of  a  dilute  solution  to  be  tested  is  mixed  with  two  drops  of  a  15  per  cent,  alcoholic  \ 
solution  of  o-naphthol  in  a  test  tube  and  |  c.c.  concentrated  sulphuric  acid  is  oarefullj 
poured  in  to  form  a  distinct  layer.  If  at  the  line  of  contact  a  videt  colour  above  a 
green  layer  is  produced,  carbohydrates  are  present.  Urine  is  diluted  with  9  volumes  of 
water  and  one  drop  proceeded  with  as  above.  If  the  violet  colour  is  not  produced,  the 
urine  is  considered  normal ;  if  the  colour  is  produced,  the  urine  may  be  considered 
abnormal  because  it  yields  a  quantity  of  furfurol  which  is  also  obt&ined  from  a  gloooae 
solution  containing  at  least  0*5  per  cent.  By  means  of  these  two  tests  carbohydrates 
were  detected  in  all  urines  examined :  albumen  perfectly  free  from  carbohydrates  heated 
with  concentrated  adds  formed  furfurol  which  was  recognised  in  the  distillates,  estab- 
lishing for  the  first  time  by  chemical  reactions  a  close  relationship  between  the  aHmmi* 
noids  and  the  carbohydrates.  In  testing  urine  for  carbohydrates,  if  albumen  be  present 
in  larger  quantities  it  must  first  be  removed,  small  quantities  do  not  introduce  appre- 
ciable errors,  owing  to  the  small  quantity  of  urine  taken.  Fehling's  solution  under 
the  most  favourable  conditions  failed  to  detect  less  than  0*00012  gm.  glucose  in  aqueous 
solution  ;  testing  urine  by  the  three  tests  the  bodies  otiier  than  carbohydrates  decrease 
the  delicacy  of  Fehling's  test  to  a  greater  degree  than  the  first  two  tests.     W.  H.  D. 


Delicate     Tests  for  Aromatic    Amines^     A*   Thu     Chem,  Zeitang,    76.— The 

oxidation  of  aromatic  amines  yields  complicated  condensation  products^  which  ai'o  nearly 

all  splendid  dyes*     The  author  tried  manganic  dioxide,  but  in  presence  of  mineral  acids 

no  striking  result  was  obtained.     Very  interesting  results   were,  however,  got  by  using 

bydrated  manganic  dioxide,  in  conjunction  with  acetic,  oxalic  or  tartaric  acids.    Toluidin 

oxalate  gives  with  the  manganic  dioxide  a  red  colour,  changing  to  green  on  heating,  hut 

turning  red  again  on  boiling.     At  the  same  time  a  black  colouring  matter  predpitates, 

■Hich  dissolves  in  spirit  with  a  red  colour.     Xylidin  acetate  similarly    treated  gives  a 

PPInidid  reddish- violet,  which  gradually  darkens.     DimethylaniUn  oxalate,  diethylanilin 

acetate*  in  fact  all  aromatic  amines,  give  the  meet  splendid  display  of  colours.     These 

colours  may  also  be  prepared   by  making  the  amine  salts  with  manganic  dioxide  to  a 

UM^,  and  heating  until  the  mass  looks  yellowish-red.     The  colouring  matters  may  then 

^Bextracted  with  water  or  spirit.  If  a  thread  of  wool  is  boiled  in  a  very  weak  solution  of 

'toluidin  or  xylidin  oxalate  with  addition   of  some  manganic  dioxide,   it  becomes  black, 

but  alter  washing,  it  will  look  of  a  nice  dark-brown  colour.     Cotton  wool  is  not  dyed 

under  the  circumstances.     If  the  solution  of  toluidin  oxalate  is  fii^t  boiled  for  some  time 

with  manganic'dioxide.  and  then  allowed  to  settle,  it  will  colour  a  piece  of  wool  beautiful 

reddish -violet.     The  other  amines   will  also  colour  the  wool    in  various  shades.     The 

colours  seem  to  stand  pi'etty  well  the  action  of  light  and  ooap.  L.  de  K, 


Convenient  Preparation  OF  Chlorine  FOE  Analyses,  L,L.  de  Koninck.  Zntschr 
ew  Chemt^f  Xo.  IS. — The  author  for  several  years  advocated  the  use  of  a  Kipp's 
%t\iBy  which  after  lieing  charged  with  manganic  dioxide  and  hydrochloric  acid  had 
heated  on  a  water  bath.  Owing  to  the  many  breakages^  the  author  has  now  eon- 
cicted  an  apparatus  by  means  of  which  the  chlorine  may  be  prepared  in  the  cold. 
,  Hydrochloric  acid  in  evolved  in  the  author's  apparatus  (see  Zeitschr,  j\  an^ew  Ch^mie, 
^Bee  t353)  and  passed  through  a  tower,  containing  ^antdaUd  manganic  dioxide,  when 
^^m  usual  reaction  takes  place,  and  chlorine  is  liberated.  The  gas  is  then  dried  by  means 
^B  calctum  chloride  or  sulphui-ic  acid.  For  the  preparation  of  small  quantities,  the 
author  used  s  Peligot's  tube  (a  U-tube  with  three  bulbs),  one  side  of  which  is  filled  with 
lumps  of  manganese  of  the  size  of  a  pea,  and  the  other  with  calcium  chloride.  For 
iiJM^gg  qnantities  the  author  prefers  R.  Muencke's  drying  cylinder.  L.  dk  K. 

*  Dktbction   of   Mercury  ik  Urine.     Dr.  Hielbig.     Pharm,  ZmL  RussL — The 

author  adds  to  100  c.c.  of  urine  10  c.e.  of  diluted  hydrochloric  acid  (1  to  2)  and  2  to  3 
^,graina  of  recent  copper  scrapings,  and  evaporates  in  a  porcelain  dish  to  about  5  c.c, 
^Brring  occasionally.     The  mercury,  if  present,  will  precipitate  upon  the  copper,  which 
flriaken  out,  rinsed  with  water,  boiling  alcohol  and  ether,  allowing  it  to  dry  at  ordinary 
temperature      The  copper  is  then  heated  in  a  glass  tube  of  5  mm.  diameter  for    2  or  !} 
minutes  ;  the  mercury  sublimes.     After  cooling,  the  copper  is  shaken  out,  a  few  frag- 
ments of  iodine  introduced,  and  the  tube  heated  gently,  when  the  vapours  of  iodine  will 
Ei«  with  the  mercury  forming  the  biniodide.     Experience  has  shown  that  the  above 
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proportions  are  the  best.     The  test  is  very  sensitive.     Examination 'of  the  tube  by  the 
microscope  is  an  aid  to  the  detection  of  very  minute  quantities.  W.  H.  D. 


Testing  Amber  Varnish.  W.  Sonne.  Zeitschr.  f,  angew  Chemie^  No,  18.— Com- 
mercial amber  varnish  is  made  by  dissolving  amber  or  colophony-amber  in  linseed  oil, 
varnish,  and  turps.  In  many  cases  it  is  made  without  the  expensive  amber,  and 
an  analyst  is  sometimes  asked  his  opinion,  whether  a  sample  is  genuine,  viz., 
really  made  with  amber.  The  best  way  is  to  try  for  succinic  acid,  although 
even  a  genuine  article  only  contains  small  quantities  of  this  substance,  as  a  large 
quantity  volatilises  during  the  heating  of  the  varnish.  The  detection  is,  however,  diffi- 
cult, owing  to  the  nature  of  the  article.  Neither  boiling  with  hydrochloric  add,  nor 
treatment  with  alcoholic  potash,  extracts  any  succinic  acid.  The  author's  plan  is  to 
treat  the  sample  with  nitric  acid  of  1  '20  specific  gravity.*  He  proceeds  as  follows  :— 
20  grms.  of  the  varnish  are  put  into  a  flask  of  about  300  c.  c.  capacity,  and  heated  on  a 
sand  bath  with  50  c.c.  of  the  nitric  acid.  When  action  sets  in,  the  flask  must  be  some* 
what  cooled  to  prevent  a  too  fierce  oxidation,  when  it  may  be  again  gently  heated  for 
about  fifteen  minutes.  The  acid,  which  holds  all  succinic  acid  in  solution,  is  now  poured 
ofl*  and  the  insoluble  resinous  mass  washed  with  water.  The  acid  is  evaporated  in  the 
water  bath,  a  little  water  being  from  time  to  time  added.  When  .the  add'  has 
been  completely  expelled,  the  remaining  syrup  is  dissolved  in  about  10  c.c.  of 
water,  and  this  solution  shaken  with  100  c.c.  of  ether.  After  distilUng  off 
the  ether,  the  residue  is  put  in  a  watch  glass  and  put  under  a  dessicator. 
After  about  twelve  hours,  crystals  of  succinic  acid  separate  out  and  the  amount 
gradually  increases.  The  mother  liquor  being  removed  by  means  of  blotting  paper,  the 
crystals  may  now  be  tried  by  the  usual  tests  for  succinic  acid.  It  is  thus  possible  to 
answer  within  twenty-four  hours  the  question  whether  a  sample  of  amber  varnish  is 
really  deserving  of  the  name.  L.  de  K. 


MONTHLY  RECORD  OF  ANALYTICAL  RESEARCHES  INTO  FOOD. 

Fusel  Oil  in  Spirits. — E.  Sell. — Zeit^chr,  /.  angew  Chemie^  No.  20. — Among  the 
best  processes  known  is  the  method  of  Rose,  an  elaborate  abstract  of  which  will  be  found 
in  the  Ancdyst,  vol  xi.  It  is,  however,  necessary  to  strictly  adhere  to  the  various  pre- 
cautions, otherwise  the  results  will  be  faulty.  The  author  also  studied  the  influence  of 
ethereal  oils,  and  found  them  not  to  seriously  interfere  with  the  accuracy  of  the  process. 
They  may  (if  present  in  larger  quantity)  be  practically  got  rid  of  by  rectifying  the  spirit 
with  caustic  potash. 

200  c.c.  of  the  sample  are  made  strongly  alkaline  with  caustic  potash  and  put  into 
a  retort  containing  a  few  lumps  of  pumice-stone  (to  prevent  bumping)  and  the  retort 
is  then  connected  with  a  Liebig's  condenser.  The  receiver  consists  of  a  narrow  graduated 
cylinder,  and  4  5ths  of  the  brandy  are  distilled  off.     The  distillate  is  now  made  up  to 

*  Note  by  abstractor.    May  not  some  succinic  acid  be  actually  produced  by  oxidation  of  fatty 
matter?— L.  de  K. 
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original  volume.     After  diluting  or  strengthening,  if  the  percentage  of  alcohol  shoul  d 
not  be  exactly  30  by  volume^  it  is  ready  for  the  treatment  with  chloroform. 

L.   DB   K. 


BoRAcif  At  in  A3  A  PfiESEBVATiVE.  Ehmemch.  Chffm,  ^eUung,  No.  76.^Boracic 
iMsid  only  iiots  when  present  in  lai*ge  quantity.  It  prevents  the  growth  and  multiplica- 
tion of  germBy  but  does  not  kill  them  even  in  a  1  per  cent,  solution.  Experimentfi  with 
milk  gave  very  unsatifi factory  results,  a^  an  addition  of  4  per  cent,  boracio  acid  only 
preserved  the  milk  for  four  days.  Horse flaah  may  be  preserved  for  six  weeks  by  the  use 
of  3  per  cent,  of  the  acid.  Boracic  acid  is  supposed  to  be  harmless,  but  recent  investi- 
gators, including  the  author,  prove  it  to  be  dangerous,  as  it  strongly  acts  upon  the 
mucous  membrane  of  the  large  intestine.  A  dose  of  4  grmsk  killed  a  large  rabbit } 
2  grms.  made  a  dog  very  sick. 

The  add  is  much  used  in  Sweden  for  preserving  Esh  and  milk,  but  cases  of  poison^ 
ing  have  already  occurred  in  that  country.  Long  continued  use  of  the  acid  ia  not 
favountble  to  good  health,  and  at  all  events  its  addition  to  milk  should  be  prohibited, 

L.  D£  K. 


I 

I 


MONTHLY  REOOBD  OF  ANALYTICAL  BESEAEOHES  INTO  DEUGS. 

DiSTIKOmSHl^G     CtTEtC     rKOU    TARTARIC    AND     MaLIC     AcIDS.       FaOFESSOK     MfiAU. 

ZciLJur,  Amdn  Cftemi*i.- — The  author  heats  the  acid  with  0-7  per  cent,  of  glycerin  until 
va|K)urs  of  acrolein  are  evolved ;  the  mass  is  then  taken  up  by  a  little  ammonia,  the 
greater  part  of  which  is  afterwards  expelled  by  heating.  A  few  drops  of  nitric  add 
(the  fumiug  acid  diluted  with  five  parts  of  water)  are  then  added.  Under  this  treat- 
ment citric  acid  yields  a  green  compound,  which  turns  blue  on  heating.  Tartaric  and 
malic  adds  do  not  produce  the  same  coloration.  W.  H.  D. 


REYIEWS. 
BoTL£[i  Waters.  By  Walter  Lee  Brown,  Chicago:  Shepard  and  Oo. 
Tri£  is  a  record  of  the  author's  work  on  the  waters  available  for  locomotive  purposes  along 
the  whole  length  of  the  Chicago,  Burlington,  and  Quincy  lUilway.  Two  hundred  and 
fourteen  samplee  have  been  analysed,  classified,  and  i-ecorded.  The  author  divides  the 
total  solids  as  follows : — (a)  The  incrusling  solids  in  grains  per  gallon  representing  the 
sum  of  the  following,  viz.,  cai-bonates  of  lime  and  magnesia-sulphates  of  the  same  baaes, 
silica,  alumina  and  oxide,  (or  carbonate)  of  iron.  The  author  admits  that  magnesium 
sulphate  may  not  be  universally  viewed  bs  a  true  **  scale  former,' '  but  he  prefers  to 
include  it  as  such  for  various  reasons,  and  thus  get  truly  comparable  results  in  all  the 
waters,  (b)  The  ncm-incTiMting  solids  in  grains  per  gallon  which  are  obtained  by  deduct- 
ing the  incruating  solids  from  the  total  residue,  and  are  also  termed  the  corroding  or 
dmlge-produGing  solids.  They  are  manifestly  alkaline  aaltSt  together  mth  any  organic 
matters  present.  The  author  adopts  the  following  scale  of  comparative  i-ating  :— 
Less  than  8  grains  of  incmsting  solids  per  gallon,  considered  as  Yery  good. 
8  to  15  „  „  „  Good. 

15  to  20  ,,  „  „  Fair. 

20  to  30  „  „  »,  Poor* 

:J0  to  40  „  „  „  Bad, 

Over  40  „  ^  „  Yery  bad. 
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These  are  practically  the  standards  adopted  by  the  American  Association  of  Bailway 
Chemists,  except  in  the  case  of  the  first  degree  of  '^  very  good."  The  Association  also 
determined  that  the  best  practical  form  of  report  was  to  state  the  incmsting  solids  in 
lbs.  per  lyOOO  gallons.  It  would  be  well  if  English  analysts  were  to  agree  upon  simikr 
forms  and  standards,  which  are  decidedly  more  comprehensible  to  steam  users  in  general. 
There  is  only  one  original  process  given  in  the  book,  and  here  we  fear  that  we 
British  chemists  will  not  go  along  with  our  American  confrere.  It  is  true  he  condndes 
it  by  the  statement  that  ^'  the  above  process  is  not  claimed  to  give  the  utmost  sdentific 
accuracy,  but  it  is  much  better  than  any  '  hardness '  method."  We  have  not  space  to 
give  the  details,  but  will  only  remark  that  a  process  providing  for  the  separation  of  lime 
and  magnesia  in  pure  aqueous  solution,  by  ammonia  and  ammoniuih  oxalate,  without  any 
previous  addition  of  ammonium  chloride,  and  finally  requiring  the  addition  of  one 
quarter  to  the  amount  found  (to  compensate  for  the  want  of  solubility  of  cakiam  sal- 
phate,  is  in  our  opinion  very  far  short  of  scientific  accuracy  indeed. 


Thb  Analyst's  Laboratobt  Companion.     By  Alfred  E.  Johnson.     London :  J.  and 

A.  Churchill. 
Tms  is  a  table  book  of  90  pages,  including  all  the  usual  tables  required  by  analysts,  with 
a  set  of  7  figure  logarithms  from  1  to  1,000.  The  printing  is  clear  and  distinct,  and 
the  book,  so  far  as  can  be  seen  from  a  perusal,  seems  to  be  very  free  from  printer^s 
errors.  There  are  a  few  original  tables  given,  which  will  be  found  useful  in  the  estima- 
tion of  carbohydrates  with  the  polariscope,  and  in  the  estimation  of  chioory  in  cofiee,  etc. 
There  is  also  a  very  good  table  for  calculation  of  phosphates  specially  worked  out  for 
agricultural  analysts. 

LAW  NOTES. 

Seluno  Gotton-Sbbd  Oil  fob  Olivb  Oil.^Mf.  Alfred  Fresson,  chemist  and  droggist.  Queen  StraeU 
Bimlem,  was  on  the  16th  nit.,  charged  before  the  Staffordshire  Potteries  Stipendiary,  at  the  instance 
of  Mr.  E.  W.  H.  Knight,  inspector  under  the  Food  and  Dmgs  Act,  with  having  sold  asc^Te  oil  aa 
article  that  the  County  Analyst^  (Mr.  Jones,  Wolverhampton)  declared  was  entirely  ootfeoa-seed  oiL 
Mr.  Knight  said  that  the  defendant  sold  in  a  bottle  labelled  **  fine  olive  oil "  an  arScle  which  upon 
being  analysed  turned  out  to  be  an  inferior  vegetable  oil.  As  he  was  a  chemist  he  onght  to  know  what 
he  was  selling,  and  not  impose  on  his  customers  at  a  cost  of  tenpenoe,  an  article  which  was  worth 
about  threepence.  Cases  of  this  nature  were  constantly  cropping  up,  and  he  therefore  asked  ths 
magistrates  to  inflict  an  exemplary  penalty,  so  as  to  put  a  stop  to  the  practice. 

The  defence  was  that  the  accused  purchased  the  oil  in  question  from  the  wholesale  house  as  a 
second  quality  of  olive  oil,  and  the  price  he  paid  for  it  was  3s.  6d.,  per  gallon.  Mr.  Knight  said  8b.  6dn 
per  gallon  was  a  very  low  price  for  olive  oil.  Tradesmen  who  desired  to  supply  their  ctistomers  witli 
a  pure  article  would  give  a  fair  and  reasonable  price  for  it.  The  article  sold  by  the  defendant  ivas 
ootton-seed  oil,  which  was  only  worth  about  Is.  lOd.,  per  gallon.  The  accused  was  legally  liaUe  for 
the  adulteration,  but  if  he  had  acted  innocently  through  being  misled  by  the  wholesale  dealen,  he 
could  recover  from  them  any  penalty  that  might  be  imposed  upon  him.  The  Bench  said  they  looked 
upon  the  case  as  a  very  serious  one.  Persons  going  to  a  chemist's  shop  especially  ought  to  be  supplied 
with  pure  articles,  as  their  purchases  were  very  frequently  required  for  medicinal  purposes.  The 
defendant  would  have  to  pay  a  fine  of  £b,  together  with  19s.  costs. 

Salb  of  Adulterated  Labd.— At  the  Liverpool  Police  Court  on  the  20th  ult,  before  the  stipen- 
diary magistrate,  a  g^rocer  named  Hugh  0*Neil,  carrying  on  business  in  Brick  Road,  was  charged  wi^ 
selliiig  adulterated  lard  without  a  label.  Inspector  Baker  stated  that  when  he  bought  a  sample  of  the 
lard,  consisting  of  2  lbs.,  he  was  told  by  the  assistant  in  the  shop  that  it  was  not  pure,  but  it  had  no 
label  whatever  upon  it. 

Defendant  stated  that  the  inspector  refused  to  take  a  sample  of  the  pure  lard,  and  he  was  told 
what  he  took  was  not  lard.  It  was  a  material  which  was  sold  to  bakers,  who  preferred  it  to  pure  laid 
for  their  purpose.    Defendant  had  since  ceased  to  sell  it. 

Mr.  Raffles  reminded  the  defendant  that  the  offence  was  in  not  labelling  the  artiole,  and  he 
mposed  a  fine  oC  6s.  and  costs. 
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PROCEEDINGS  OF  THE  SOCIETY  OF  PUBLIC  ANALYSTS, 
TffE  Bbov©  Society  resumed  its  meetings  on  the  14th  iilt*^  when  an  ordinary  meeting  was 
held  at  Burlington  House,  Piccadilly,  Vice-President  Dr.  Muter  being  in  the  chair. 

The  minutes  of  the  June  London  meeting  and  the  Country,  meeting  at  ShelEeld  were 
^Htad  and  confirmed. 

^^^^^The  following  gentlemen  were  pi^posed  for  election  ; 

^^^flAs   member — K,   W,    Woosnam,  analyst    to    the    Dairy  Supply  Company-       As 
^^^toocnate^A.  J.  Stoney,  astdstant  to  Mr*  L,  Briant, 
^^       On  the  ballot  papers  being  opened,  it  was  announced  that  the  following  gentlemen 
had  been  elected  aa  members  i — 

Chiifltopher  Rawsou,  F.LC,  F.C.S.,  analytical  chemist,  Bradford ;  Dr,  E,  B.  True- 
maOr  pabUc  analyst,  Nottingham. 

The  following  papers  were  read  and  discussed  : — 

**  Determination  of  the  Melting  Points  of  Soap-Thickened  Oils/*     By  W,   F.  K. 
Stock. 

**  On  Condensed  Milk.'*     By  J,  C.  Shenetone. 
"  On  the  Preservation  of  Milk  Samples."     By  H,  D.  Kichmond. 
The  paper  announced  to  be  read  by  Dr.  Dupr^  on  a  recent  river  pollution  case 
poned. 

The  next  meeting  of  the  Society  will  be  held  at  Burlington  House  on  Wednesday,  1 
12th  i&Bt,  at  8  o'clock. 
Hie  papers  b^  Meesrs,  Stock  and  Eichmoiid  will  be  ^ub\i£3ckfi^  i^«si.\.  xoKti^iCfi^. 
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NOTES  UPON  THE  ANALYSIS  OF  CONDENSED  MILK. 
By  J.  0.  Shsnstone. 
(Read  at  Meeting  NovmtJbery  1888.) 
HAVE   reoently   had    oocasion  to  analyse  a  large  number  of  samples  of 
milk,  and  I  Tenture  to  place  before  the  Society  an  account  of  some  experiments  whidi 
appear  to  me  of  interest. 

In  order  to  estimate  the  commercial  ralue  of  condensed  mUk  the  following  data  af« 
Eiece^ary  : — Total  Solids,  and  by  inference  water^  Fat|  Mtlk-Sugar^  Cane-SugaTf  oombioed 
proteids  and  ash. 

On  opening  a  tin  of  condensed  milk  I  pass  a  portion  of  its  contents  seyenU  ^amm 

through  a  sieve  of  wire  gauze,  in  order  to  separate  any  clots,  and  to  secure  uniformity 

of  composition,  and  I  preserve  it  in  a  well-closed  bottle.     No  time  is  saved  by  making 

a  solution  and  using  separata  portions,  for  owing  to  the  viscosity  of  the  product,  each 

eparate  portion  has  still  to  be  weighed  to  Eecure  accurate  results ;  moreovoTf  such  a 

'solution  soon  coagulates, 

I  estimate  total  solids  by  diluting  05  grammes  of  condensed  milk  with  about  Bcus. 
of  water»  and  after  mixing  them,  dry  by  the  water  and  air  bath  to  a  constant  weight, 
but  the  solids  of  condensed  milk  rich  in  fat  appear  to  yield  the  last  traces  of  molsti 
even  more  reluctantly  than  natural  milk,  and,  therefore,  it  is  quite  neoessary  to  adopt 
the  precautions  usually  adopted  in  drying  natural  milk. 

For  estimating  fat  the  paper  coil  method  gives  very  satisfactory  results.  Two 
grammes  of  condensed  milk  may  be  diluted  with  about  three  grammes  of  water  for  thiA 
purpose. 

Ritthausen's  method  for  estimating  the  combined  proteids  in  milk  gives  very 
factory  results  in  analysing  condensed  milk.     I  dilute  2  grammes  of  condensed  milk 
about  400  ex.  of  lioiling  water,  precipitate  the  pioteids  and  the  fat  by  adding  3  e^  of 
solution  of  sulphate  of  copper,  then  add  sufficient  solution  of  potash  to  nearly,  but  not  quitti 
neutralise  the  liberated  acid.    I  collect  and  thoroughly  wash  the  precipitate  upon  a  wdgl 
filter  paper,  dry,  extract  the  fat,  dry  to  a  constant  weight,  and  weigh  ;  lastly  reduce 
an  ash,  and  correct  by  deducting  the  weight  of  the  filter  paper  and  of  the  ash,  this 
corrected  for   the  calculated  weight  of  the  ash  of  the  filter  paper.     I  find  the 
convenient  method  for  extracting  the  fat  from  the  proteidB  is  by  means  of  ether  with 
Soxhlet  tube  ;  a  thread  can   be  attached  to  the  filter  paper  with  which  to  withdraw  i 
In  washing  the  proteids  care  must  be  taken  that  they  remain  well  spread  over  ti 
surface  of  the  filter,  or  in  drying  they  may  run  into  a  mass  from  which  it  is  almotit 
impossible  to  eliminate  both  the  fat  and  the  moisture. 

The  greatest  difiiculty  which  presents  itself  in   the  analysis  of  oondenjied  milk  ti 
estimating  the  cane  and    milk-sugar.     If  the  gravimetric  or  volumetric  methods 
employed,  the  milk-sugar  must  be  always  estimated  before  inversion,  and  if  mineral 
be  used  for  inversion,  allowance  be  made  for  the  change  in  the  copper  reducing  power 
the  milk-sugar  that  follows  its  inversion.     The  precautions  to  be  observed  in  ^timai 
by  means  of  Folding's  solution  have  been  fully  described  by  Soxhlet. 

A  method  has  been  described  by  Messrs.  Stokes  and  Bodmer  by  which  they  m 
the  inversion  of  the  milk-sugar,  by  em^lo^in^^  a  dilute  solution  of  citric  acid  for 
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1 
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Inversion  of  the  cane-sugar,  and  adopting  Pavy  solution  for  estimating  both  sugars,  but 
their  method  for  inverting  the  canensugar  by  citric  acid  can  of  course  be  equally  well 
used  in  conjunction  with  Fehling's  solution. 

It  appeared  to  me  that  the  difficulties  accompanying  the  inversion  of  sugars  could  be 
entirely  evaded  by  a  process  combining  the  use  of  the  polariscope  with  the  volumetric 
or  gravimetric  method,  and  my  method  having  thus  far  given  satisfactory  results  I  will 
describe  it  in  detail. 

Dilute  30  grammes  of  condensed  milk,  boil  and  when  cool  make  up  to  97  c.c.  by 
the  addition  of  water,  then  add  3  c.c.  of  acid  solution  of  nitrate  of  mercury.  If  now 
the  mixture  be  poured  to  and  fro  between  two  beakers  the  proteids  will  coagulate  almost 
immediately,  and  very  uniformly,  yielding  a  perfectly  bright  whey  on  filtration.     To 


prevent  a  possibility  of  birotation  it  is  essential  to  heat  the  solution  to  boiling  point,  for 
condensed  milk  will  by  microscopical  examination  be  found  to  contain  two  forms  of 
crystalline  sugar :  (a)  cubical  crystals,  presumably  cane-sugar,  (6)  crystalline  needles, 
most  likely  milk-sugar. 

Immediately  sufficient  whey  has  been  separated  10  c.c.  of  it  are  diluted  to  100  cc, 
and  retained  for  estimating  the  milk-sugar,  whilst  another  portion  should  be  at  once 
examined  by  the  polariscope,  for  after  addition  of  the  mercury  solution,  the  inversion  of 
the  cane-sugar  commences,  and  although  during  the  few  minutes  necessary  for  completing 
these  operations,  the  loss  is  inappreciable,  if  the  process  be  delayed  unduly,  loss  might 
oocar.  I  have,  however,  satisfied  myself  that  a  diluted  whey  containing  only  0*3  p.c.  of 
tlie  mercozy  solution  may  be  kept  for  a  short  period  withont  appreciable  change ;  in 
pniolibaithereforey  I  conduct  this  operation  last,  tlioag;\iiotQmi^^ 
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The  diluted  whey  may  be  titrated  either  with  Fehling  soltition  or  with  Pavy  golu- 
tion.  I  have  found  so  far  that  the  latter  gives  with  milk-sugar  very  reliable  results, 
and  it  offers  some  advantages  over  Fehling.  One  great  disadvantage  attached  to  the  Pavy 
process  has  been  that  as  soon  as  all  the  ammonia  escapes  from  the  solution  oxidation 
commences,  thus  frequently  bringing  the  experiment  to  an  untimely  end.  I  have  sur- 
mounted this  difficulty  by  a  modification  of  the  apparatus  used  by  Jiessrs.  Stokes  and 
Bodmer,  which  I  proceed  to  describe.  I  titrate  the  dilute  whey  with  40  c.c.  of  Pavy 
solution,  the  formula  for  which  is  given  below,  using  the  following  modification  of  the 
apparatus  usually  employed.  Fig.  1  shews  that  the  modification  consists  of  the  reservoir 
B.  containing  strong  solution  of  ammonia,  and  connected  with  the  flask  D.  containing 
the  Pavy  solution ;  by  means  of  this  the  ammonia  driven  off  from  the  latter  can  be 
replaced,  and  the  process  continued  for  an  indefinite  period.  It  is  necessary  the  burette 
be  placed  as  shewn  in  the  figure,  that  it  may  be  well  removed  to  one  side  of  the  flask  to 
avoid  an  error  due  to  the  expansion  of  the  contents  of  the  burette. 

The  Pavy  solution  was  standardized  with  milk-sugar,  the  purity  of  which  was 
previously  determined  with  the  polariscope :  so  much  of  the  whey  is  at  first  introduced 
from  the  burette  into  the  flask  containing  the  cupric  solution  as  is  expected  should 
change  the  colour  in  that  solution,  without  completely  decolouring  it.  If  there  be  no 
clue  to  the  amount  necessary  for  this  purpose,  the  whey  may  be  dropped  in  slowly  until 
the  change  in  colour  is  evident.  Then  before  adding  more  whey  one  must  boil  until  the 
colour  remains  constant,  introducing  fresh  ammonia  if  necessary  from  time  to  time. 
The  change  in  colour  proceeds  at  first  fairly  quickly,  but  later  very  slowly.  I  find  it  i^ 
usually  six  or  seven  minutes  before  the  colour  can  be  said  to  be  constant,  and 
in  order  to  be  on  the  safe  side  I  continue  the  boiling  for  about  six  minutes, 
then  add  more  whey  and  again  boil  for  six  minutes,  completing  the  procesA 
when  the  colour  is  reduced  to  an  almost  imperceptible  blue,  and  after  the  boiling  has 
been  continued  for  ten  minutes  subsequent  to  the  last  addition  of  whey. 

In  the  case  of  milk-sugar  I  find  the  results  are  not  affected  by  the  rate  at  which 
tha  whey  is  added. 

It  is  not  necessary  to  neutralize  the  diluted  whey,  for  I  have  found  that  the 
preeence  of  so  small  a  quantity  as  0  3  per  cent,  of  the  acid  solution  of  nitrate  of 
mercury  does  not  appreciably  affect  the  result.  I  have  invariably  obt-ained  correct 
results  by  the  first  titrations,  but  confirm  them  by  a  second  titration,  adding  the  full 
amount  at  one  time. 

A  portion  of  the  whey  is  now  examined  by  the  polariscope  ;  the  indications  on  the 
scale  of  that  instrument  will  be  due  to  the  combination  of  cane-sugar  with  milk-sugar, 
but  a  deduction  can  be  made  corresponding  to  the  amount  of  the  latter  found  by  the 
Pavy  test. 

It  is  also  necessary  to  correct  both  for  the  space  occupied  by  the  fat,  and  the  pro- 
teids,  using  the  following  formula  upon  the  data  given  by  Dr.  P.  Yieth. 

Fat :  supposing  our  sample  contains  10  per  cent,  fat  by  weight,  the  necessary 
calculations  to  obtain  the  percentage  of  fat  by  volume  is  as  follows : — 
93: 100  =  10  :x  x  =  10  75. 

li  was  pointed  out  by  Dr.  P.  Yietli  tb&t  m\i\L  contaiTva  3*5  to  4  per  cent,  proteid^ 
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hence  in  eetimating  the  sugar  he  allows  3  per  cent,  for  the  space  occupied  hy  these.  I 
find  that  if  I  calculate  that  every  3*75  per  cent,  by  weight  of  proteids  in  a  condensed 
milk  are  the  equivalent  to  3  per  cent,  by  volume  after  making  the  necessary  calculations 
for  these  and  for  fat,  the  percentage  of  sugar  found  is  approximately  correct ;  therefore 
the  following  is  the  necessary  calculation  for  the  space  occupied  by  the  proteids,  suppos- 
iog  that  they  are  found  to  be  11*25  per  cent,  by  weight :  — 

5:4  =  ll-25:x  x  =  9 

I  get  more  accurate  results  by  estimating  the  space  occupied  by  the  proteids  and 
the  fat  in  this  manner,  than  by  washing  the  precipitate  and  adding  the  washings  to  the 
whey,  both  because  the  latter  gives  too  dilute  a  solution  to  give  satisfactory  results,  at 
any  rate  with  my  polariscope,*  and  further  because  the  results  are  apt  to  be  vitiated 
by  the  sugars  becoming  more  or  less  inverted,  when  left  for  any  considerable  time  in 
contact  with  mineral  acid. 

In  order  to  test  the  accuracy  of  my  process,  I  prepared  some  solutions  of  cane- 
sugar  in  milk,  and  proceeded  as  in  analysing  a  condensed  milk.  The  following  are  the 
results: — 

Added.  Found.  Error. 

CancHSugar      8    grms.  7 1)4  grms.  —  -06 

9-2       „  9*08       „  --12 

10*5       „  1059       „  +-09 

9  5      „  9  6         „  +-1 

The  following  is  a  series  of  complete  analyses  of  condensed  milk :  — 


Moisture 

F*t 

Proteids 

Ash 

Milk-sugar 

CanOHBUgar 


1 


30*3 
4-7 

12C 
21 

15-28 

3515 


24-8 
4-7 

12-4 
2-42 

15*72 

38-7 


Total 


100*15 


£rror 


+  13 


98-74 


-1-26 


G 


26-8 
4*7 

12*37 
2-27 

14*6 

39*9 


28* 

4* 
12*1 

2-37 
14-9 
38-7 


100*64 


10007 


+  •64    ;     +-07 


26-4 

25*6 

11-5 

10*4 

12-6 

10*67 

205 

1*9 

14-4 

14*52 

29-96 

33-59 

96-9 

96-68 

-31 

-3-32 

26*8 

10*65 

11*07 

1*9 
14*2 
3215 


96-77 


-3*33 


The  first  four  samples  are  brands  of  condensed  skim  milk,  and  the  results  are  very 
close,  but  there  is  a  loss  in  the  last  three  samplet*,  which  are  brands  of  condensed  milk 
from  which  no  cream  has  been  abstracted.  I  believe  that  this  loss  may  in  part  be 
accounted  for  by  the  70  or  more  per  cent,  of  greasy  solid  matter  retaining  a  portion  of 
the  moiBture. 

My  process  does  not  entirely  surmount  the  inaccuracies  which  would  be  caused  by 
the  presence  of  invert  sugar  in  condensed  milk.     I  must  confess  to  seriously  questioning 
*  The  Ifitscheilloh  half -shadow  poUuriscope  deeoribed  b^  DT.Y.Ti^YiV.k'fikhAAVt^^^.^V^^.v^fC^. 
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whether  invert  sugar  occurs  in  more  than  traces  at  all  frequently.  Though  familiar  with 
the  process  of  milk  condensing,  I  do  not  know  of  any  cause  that  will  account  for  the 
presence  of  invert  sugar,  but  should  it  be  present  an  approximate  idea  might  be  obtained 
as  to  the  amount  present. 

The  existence  of  2  per  cent:  of  invert  sugar  in  the  sample  would  cause  the  cane- 
sugar  to  be  estimated  at  0  78  per  cent,  too  low,  and  the  total  constituents  of  the  sample 
to  be  estimated  at  9722  instead  of  100. 

Invert  sugar  having  about  double  the  reducing  action  upon  Pavy  solution  than  that 
of  milk-sugar,  the  presence  of  2  per  cent,  invert  sugar  would  raise  the  percentage  of 
milk-sugar  found  by  about  4  per  cent.,  the  total  of  the  combined  sugars  found  being 
about  2  per  cent,  too  high,  thus  compensating  for  the  loss  to  total  solids  on  the  scale  of 
the  polariscope.  Now  the  normal  proportion  of  milk-sugar  to  proteids  in  milk  is  not 
likely  to  exceed  5  :  3*3  or  in  condensed  milk  say  15  :  10.  If  therefore  the  milk-sugar 
was  rused  to  so  high  a  proportion  as  19  :  10,  one  would  immediately  suspect  the 
presence  of  not  less  than  2  per  cent,  of  invert  sugar. 

FoRMULiE. 

Solution  of  sulphate  of  copper — 

Crystallised  sulphate  of  copper  . .  . .  34*64  grms. 

Distilled  water  to    . .  . .  . .  . .  500'      c.c.      dissolve. 

(N.B. — This  solution  is  of  the  same  strength  as  that  used  in  preparing  Fehling's 
solution.) 

Solution  of  Nitrate  of  Mercury — 

Mercury  . .  . .  . .  50  grms. 

Nitric  acid  (sp.  gr.  1*42)        100     „ 

Distilled  water  . .         a  sufficiency. 

Dissolve  the  mercury  in  the  nitric  acid,  and  dilute  the  resiilting  solution  by  an 
equal  bulk  of  the  water. 

Pairy  Solution — 

Crystallised  sulphate  of  copper  . .  34*65  grms. 

Rochelle  salts  170  „ 

Caustic  potash  . .  . .  . .  . .  170  „ 

make  up  to  one  litre  with  distilled  water  :  120  c.c.  of  this  fluid  with  400  c.c.  of  ammonia 
(sp.  gr.  88)  are  made  up  to  one  litre. 
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Discussion. 

Dr.  VfiiTH,  in  referenea  to  the  remark  of  the  author  that  the  whey  which  he  pro- 
duoed  hy  adding  nitrate  of  mercury  was  boiled  before  being  put  into  the  polariscope  in 
order  to  avoid  birotation,  said  he  had  never  noticed  birotation  taking  place  under  such 
circumstances  in  ordinary  milk,  and  he  did  not  think  it  was  so  with  condensed  milk. 
lie  did  not  quite  catch  what  Mr.  Sbenstone  meaot  when  he  said  the  proportion  of  milk- 
iiagar  and  proteids  was  as  5  to  3  3,  5  was  rather  high  for  milk-Bugar,  and  3*3  would  be 
very  low  for  proteids.  In  milk  CDntaining  5  per  cent,  of  milk-sugar  he  Bhould  €  v 
more  than  3  3  of  proteidjs— 3*8  or  3  9  would  more  likely  be  present.  The  analyses  ^ 
were  very  interesting.  The  most  extraordinary  point  was,  in  the  last  three  ^^aee,  the 
large  error  which  was  not  accounted  for.  If  anything  were  going  on  in  the  case  of  whole 
milk,  why  should  tt  not  happen  with  the  skim  milks  as  well  ?  The  only  other  point 
which  perhaps  wanted  some  explanation  was  the  ash,  which  in  some  cases  was  found 
rather  low.  It  was  a  notable  fact  that  the  ash  in  milk  stood  in  a  very  close  relation  to 
the  soUds*not-f at.  It  generally  amounted  to  8  per  cent,  of  the  solids-not-fat,  and  he  had 
found  this  proportion  in  almost  every  case.  Thus,  in  the  first  case,  instead  of  21  it 
fchould  be  ^'l ;  in  the  three  last  case«  it  was  also  too  low— 2'Oa  should  he  2*16,  and  h9 
hhould  be  2  0.  It  was  only  u  small  di0erence,  but  still,  in  four  cases  out  of  the  seven 
the  ash  was  too  low.  The  whole  method  which  ^Ir.  Sbenstone  followed  in  the  analysia 
gpemeti  to  him  (Dr.  Veith)  rather  cumbersome.  He  hatl  never  found  any  diflSculty  at  all 
in  analysing  coodeosad  milk  by  simply  making  a  solution  in  euch  a  proportion  that  he 
got  the  constituents  about  the  same  as  in  ordinary  milk.  For  instance,  he  would  take 
one  part  of  the  condensed  milks  in  question  and  dilute  with  two  parts  of  water,  and  traat 
this  solution  like  ordinary  milk — that  was  the  simplest  way  of  doiug  it. 

Hr.  BoDMEit  asked  how  long  was  Mr.  Sbenstone  able  to  continue  the  boiling  by 
adding  ammonia.  In  regard  to  the  point  mentioned  by  Dr.  Teith,  he  quit©  agreed  with 
Mr.  Sbenstone  that  it  was  necessary  to  make  a  thorough  mixture  of  the  condensed  milk 
to  begin  with.  Either  clots  formed  as  the  author  remarked,  or  else  the  caj^iein  was  not 
equally  distributed  through  the  milk;  but,  anyhow,  he  found  it  necessary  to  thoroughly 
mix  the  condensed  milk  before  taking  a  sample  for  analysis. 

Mr.  Davics  said  he  had  been  favoui^ed  with  a  preliminary  account  of  the  mode 
adopted  by  Mr.  Sbenstone  and  had  found  it  to  answer  admirably.  He  had  tried  it  side  by 
side  with  the  Stokes  and  Bodmer  process,  and  of  count e  had  required  to  I'cpeat  the  process 
two  or  three  times  in  order  to  get  a  reliable  result,  but  having  obtaioed  that,  it  was,  he 
found,  always  poKsible  to  obtain  it  at  one  operation  by  the  modification  suggested*  It 
was,  as  l>r.  Vieth  said,  a  very  extraordinary  circumstance  that  with  the  whole  milks  the 
numbers  should  have  come  out  so  considerably  below  the  100  per  cent.  The  explanation 
of  Mr.  Sbenstone  had  not  entirely  satisfied  him  as  to  the  reason,  but  he  could  not 
himself  offer  a  moro  satisfactory  one  at  present. 

Dr.  McTTER  (Chairman),  after  complimenting  Mr.  Sbenstone  on  his  paper,  desired  to 
nmke  only  two  remarks.  In  the  first  place  ho  would  like  to  ask  the  author,  if  before  setting 
to  work  to  devise  a  new  method,  he  had  ever  tried  the  old  process  originated  by  him 
(Dr.  Muter)  and  communicated  to  the  Society  in  1880  for  the  estimation  of  cane-sugar 
in  milk.  That  process  was  then  favourably  received.  Several  prosecutions  for  ti 
addition  of  cane-sugar  to  ordinary  milk  (to  cover  its  dilution)  had  been  suocessfull; 
brought  upon  its  r^ulti^.  It  did  not  require  the  use  of  any  polariscope  or  othe: 
expensive  instrument,  and  the  sugar  itself  was  directly  weighed.  With  certain  modili 
cations^  suggested  by  experience,  it  was  in  daily  use  and  anhwered  all  the  pur 
required.  In  the  second  place  he  would  advice  Mr.  Sbenstone  that  iu  estimating 
Cftsein  ho  would  probably  find  it  much  better  not  to  dry  it  before  extracting  the  fat^  h<rt' 


'"1 

heffl 
L*^/Jili-  _- 
rpoaafli 
QghJH 


pS  THE  ANALYST. 


bo  follow  his  washing  water  through  with  strong  spirit,  then  extract  with  ether  and  dry 
onoe  and  for  all. 

Mr.  SuENSTONE  in  reply  said  that  as  regards  the  necessity  for  hoiling  the  solution  of 
Dondensed  milk,  he  had  already  called  attention  to  the  presence  of  two  forms  of  crystal- 
line sugar  in  that  article  ;  the  crystalline  needles  were  most  likely  crystals  of  milk-sugar  ; 
if  80,  as  a  fresh  solution  of  this  crystalline  milk-sugar  would  cause  an  error  through 
Mrotation,  he  recommended  the  precaution  of  boiling  the  solution.  Natural  milk 
contained  no  crystals  of  sugar,  therefore  the  boiling  would  be  unnecessary  in  that  case. 
He  was  aware  that  the  proportion  of  5  per  cent,  milk-sugar  to  3*3  per  cent. 
proteids  was  very  high  as  regards  milk-sugar  and  low  as  regards  proteids,  but  such  a 
milk  might  occur,  and  therefore,  unless  the  milk-sugar  was  found  in  a  still  higher  pro- 
portion there  would  be  no  evidence  of  the  presence  of  invert  sugar. 

Bef  erring  to  the  question  :  '*  Why  should  the  error  be  greater  in  the  case  of  samples 
rich  in  fat  than  in  samples  of  skim  milk  ? "  he  was  not  prepared  with  any  further 
explanation  at  present ;  he  might  say  that  all  his  experiments  so  far  had  tended  in  that 
diriBction. 

With  regard  to  the  ash  being  unusually  low  as  compared  to  the  proteids,  he  could 
only  say  he  had  incinerated  the  sample  at  a  dull  red  heat  with  an  argand  burner,  possibly 
the  proteids  were  not  quite  uniformly  mixed  in  the  sample,  notwithstanding  his  having 
taken  the  precaution  of  passing  it  through  a  wire  sieve. 

It  appeared  to  him  that  the  Chairman's  method  for  estimating  the  sugars  possessed 
some  undoubted  advantages.  In  practice  he  thought  his  own  method  would  be  found  the 
most  expeditious.  He  hoped  to  make  some  comparative  experiments,  examining  the  same 
sample  by  both  methods,  the  results  of  which  he  thought  should  be  very  interesting. 
It  was  strange  that  Dr.  Muter's  method  should  have  been  so  entirely  overlooked  by  recent 
literature. 

In  reply  to  a  question,  Mr.  Shenstone  said  he  had  continued  the  boiling  of  the  Pavy 
solution  for  as  long  as  half  an  hour,  but  could  not  say  how  much  longer  he  could  have 
continued  it  without  oxidation. 

Dr.  YiETH  asked  Dr.  Muter  to  give  the  details  of  his  process,  which  had  escaped 
the  notice  of  many  of  the  later  members  of  the  Society,  owing  to  the  difficulty  of  getting 
the  earlier  back  volumes  of  the  Analyst. 
I  Dr.  Muter  aaid  that  to  go  into  all  details  at  the  late  hour  at  which  they  had 

arrived  would  be  tedious,  but  he  would,  when  Mr.  Shenstone's  paper  appeared,  give  an 
abstract  of  the  process  as  it  appeared  in  the  Analyst,  vol.  v.,  and  mention  any  subsequent 
improvements.  In  compliance  with  this  promise  he  has  contributed  the  following 
abstract : — 

THE  ESTIMATION   OF  CANE-SUGAR  IN  MILK. 

By  John  Muter. 

(For  further  particulars  see  the  Analyst,  vol.  v.,  pp.  S5-40.) 

Ten  grams,  of  the  milk  are  evaporated  to  dryness  upon  4  grams,  of  hydrated  calcium  sulphate  with 

freqaeut  stirring,  so  that  nothing  sticks  to  the  basin.    The  dry  I'esidue  is  powdered,  placed  in  a 

dried  filter  and  extracted  with  etiier  in  the  '*  Soxhlet,"  and  the  fat  weighed  as  usual.     The  residue 

is  transferred  to  a  beaker,  together  with  the  filter  containing  it  and  :^0  c.c.  of  hot  (not  boiling) 

water  are  added,  and  the  whole  is  well  stirred ;  30  c.c.  of  rectified  spirit  (00^  O.  P.)  are  then  add^, 

-  and  the  mixture  is  allowed  to  cool,  stirring  occasionally.  When  cool  it  is  thrown  on  a  filter,  placed 

'  over  a  long  graduated  measure,  and  waslied  with  proof  spirit  until  the  filtrate  measures  120  ac. 

^  (usually  sufficient  imless  the  amount  of  cane-sugar  ba  very  large,  as  in  condensed  milks).    Ihe 

filtrate  is  divided  into  two  equal  parts,  and  the  one  portion  is  evaporated  on  the  water-bath  in  a 

weighed  platinum  dish,  and  then  dried  at  212^  to  constancy,  weighed,  slowly  burned  to  a  white 

^^  »t  a  dM  red  heat  and  again  weighed  (weight— tare  of  dish -hash)  x  20s per  cent,  of  total 
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f  ugara.     In  tii©  other  portion  the  milk-sugar  U  estimated  by  Keliling  gramme trical It/  by  tkii 

^ '  -T a  method  of  directly  weifrhinj;  the  leduced  cuprous  oxide,  and  the  milk-engar  so  foniid 

}>er  ootit.    This  dedvtctod  froTii  the  tot£il=t."aiif-8Ui^iir     In  all  milkn  contaiTiinti;  ovor  :i  jier 

-iii   ii\  cane-sugar  the  pi^ocoss  is  accurate*  but  wlieii  duuhng  with  Biuall  adulterationh  the  follow* 

ing  ulL_»wanc<3iJ  must  im  umde:  - 


Per  criit.  of  cane-augur  fnund« 

Under  Or* 

Over     0'*^  but  iinder  1*0 

M  10  „  l.i 


01 

none. 


Pure  milk  thus  treated  aliocB  a  slight  difference  (about  jt  as  a  maximum)  betw^een  tJie  total 
sng^T  and  tliy  efitinmted  milk-sugar,  and  therefore  a  limit  of  *o  is  fixed,  l^elow  which  the  pmcesti 
IS  not  to  l>e  used,  iuid  it  is  onit/  fo  6^^  applied  whm  the  presence  of  au^ar  can  he  distinctly  proved  by 
faftr  in  the  (iriginul  sjimple.  A  proper  training  of  the  palate  can  detect  the  addition  of  any 
amount  of  sutjar  to  milk  over  half  per  cent. 

Am  Ut  the  t^ravirnBtnc  Fehling  and  direct  weighing  as  CujO^  although  it  is  apparently  against 
all  ppeconc!tiivctl  ideiis,  it  hiis  still  stoinl  the  test  of  time  in  the  author's  bands.  He  reitenitos  his 
'n8(l)  That  the  only  n.^li;dilL^  reduction  of  cupix-r  ohtained  from  milk-supir  is  when  the 
iiug"  is  added  all  at  once  and  in  distinct  excess,  {2)  That  it  is  quite  possible  to  dry  and 
rtci^ii  Cu^O  with  suthcient  accuracy,  if  only  the  method  l>e  practised,  (ti)  That  by  this  process 
the  C\i.^O  found  multiplied  by  the  factor  *t>^3o,  gives  the  acttial  amoniit  of  milk-sugar  as  it  really 
exists  in  the  milk  with  suffioiont  accuracy  for  all  ordinary  purposes.  The  author  now  makes  some 
alight  m<x] ideations  on  the  original  process.  Thus  instead  of  a  weighed  dlter  as  originally  used 
for  cnlltictui^  the  Cu.jO,  u  pair  of  tared  filters  are  employed  8<^»  lis  to  equaUse  any  possible  action  of 
the  **  Fehling^^on  the  paper*  Again  the  final  wasliing  water  is  diaplsiced  by  strong  spirit,  and  then 
that  is  in  turn  displaced  with  a  little  petroleum  spirit  before  putting  in  the  bath.  The  use  of  tha 
tiiick  pad  of  dry  white  blotting  paper  below  the  filter  paper  in  the  bath  is  absolutely  necessary, 
and  a  «hglit  pressure  of  the  filter  and  contents  between  thick  blotting  paper  before  putting  in  the 
bath  is  now  resorted  to,  A  good  quick-running  filter  pa|»er  should  be  used,  and  the  rapidity  of 
manipulation  of  the  whole  process  should  be  aimed  at.  The  author  has  never  himself  tried  bow 
far  Pavj''s  metho<l  would  do  for  the  estimation  of  the  lactose,  hut  for  those  who  prefer  volumetric 
Work,  it  might  possibly  answer  euJficiently  well.  For  an  ordinary  analyst,  only  meeting  occasionally 
with  sugared  mdks,  however,  the  gravimetric  process  as  detailed  in  the  original  paper  (with  tho 
above  modifications)   is  far  the  l>est  and  most  convenient. 

(ConclusiQn  of  Society  8  ProceedinQs.) 


ON  THE  BELATIVE  VALUE  OF  DIFFERENT  PEPBIN  TESTS. 

Bt    JTaMES    H.    STEnBINGSi   Jr, 

{Concluded  from  pntje  212,) 

2.  We  are  further  inBtructed  to  raise  the  temperature  of  the  mixture  after  mx 
hours'  digeetion  up  to  and  above  145*^  F.  to  deistroy  the  peptic  principle,  and  then  the 
bath,  with  contained  bottle^?,  is  allowed  to  rest  over  night.  It  has  been  shown  by 
numeroua  experiments  that  the  peptic  principle  is  not  killed  at  this  temperature  (145*^ 
S^  =-  62*2**  C),  but  that,  on  the  contrary,  digestion  may  and  does  continue  up  to  80**  C, 
though  of  course  much  more  slowly  than  at  a  lower  temperature.  If,  therefore,  a  bottle 
«<^utaining  a  quantity  of  undissolved  albumen  be  subjected  to  a  temperature  of  62-2*  C, 
and  that  only  for  a  comparatively  short  time  (or  during  the  time  that  the  water  bath  Li 
oooling),  it  is  manifest  that  the  peptic  principle  would  not  be  injured,  and  that,  con* 
Mquently,  digestion  will  progress  all  night.  We  ahould  thus  obtain  a  mceh  too  high 
and  an  erroneous  reeult. 

3.  The  next  step  in  the  process  is  to  pipette  off  10  ca  from  the  iettled  contents  of 
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the  test  bottle,  and  evaporate  to  constant  weight.  Although  I  have  found  that,  as  a 
rule,  the  undigested  albumen  remaining  in  the  test  bottle  settles  pretty  well  over  night, 
yet  there  is  always  a  little  left  suspended  in  the  liquid,  which,  if  pipetted  off,  as  it  must 
be,  would  add  to  the  weight  of  the  dry  residue  obtained  from  the  10  c.c.  pipetted  off,  and 
hence  would  be  a  new  source  of  error. 

4.  We  are  next  directed  to  evaporate  the  10  c.c.  to  dryness,  and  in  doing  this  the 
residue  chars  or  carbonises,  owing  to  the  free  hydrochloric  acid  contained  in  the  water, 
80  that  in  reality  we  weigh  a  certain  amount  of  carbonaceous  matter,  instead  of  peptone, 
etc.  Does  this  represent  the  amount  of  coagulated  albumen  dissolved  by  the  pepsin  ? 
It  may,  but  I  strongly  doubt  it. 

5.  Assuming  that  the  dry  residue  had  not  charred,  what  would  we  then  be  weigh- 
ing 1  We  would  be  weighing  a  mixture  consisting  of  undigested  albumen,  partially- 
digested  albumen,  and  fully-digested  albumen,  or  peptone,  together  with  all  the 
intermediary  products  which  always  are  to  be  met  with  in  peptic  digestions.  Does  thiii 
represent  the  efficiency  of  the  pepsin,  or  is  it  not  more  likely  that  the  amount  of  true 
peptone  formed  is  an  indication  of  the  strength  of  the  pepsin  ?  The  latter,  in  my  opinion, 
is  the  more  plausible  explanation,  especially  if  it  be  remembered  that  only  the  peptone 
is  assimilable  in  the  human  system,  while  the  intermediary  products  are  not.  In  short, 
if  we  let  the  weight  of  all  the  products  formed  in  a  peptic  digestion  represent  the 
efficiency  of  a  pepsin,  we  would  be  obtaining  a  result  considerably  above  what  it  ought 
to  be. 

6.  As  far  as  the  calculations  involved  in  this  test  are  concerned,  I  would  say  that 
they  are  very  ingenious  and  eminently  fitted  to  make  a  pepsin  test  as  high  as  possible. 
I  will  not  dispute  the  accuracy  of  the  multipliers  7  and  8,  but  do  not  believe  that  their 
accuracy  is  infallible  in  every  test. 

As  this  test  was  particularly  got  up  to  determine  the  digestive  power  of  con- 
centrated pepsins,  I  therefore  append  tests  made  by  myself  upon  two  such  pepsins. 

Pejysiii  E, — One  grain  of  this  pepsin  was  found  to  digest  819*2  grains  coagulated 
^gg  albumen  in  six  hours. 

Pejmn  F, — One  grain  of  this  article  was  found  to  digest  784  grains  of  coagulated 
egg  albumen  in  six  hours. 

1  have  found  by  personal  experience  that  the  accumuktion  of  peptone  during  peptic 
digestions,  hinders,  and  finally  stops,  the  action  of  the  pepsin  upon  the  albuminoid  matter 
entirely.  If  now  the  liquid  be  diluted,  digestion  will  recommence  again,  and  proceed 
until  the  pepsin  has  become  inert.  (I  do  not  believe  in  the  theory  that  one  £rain  of 
pepsin  can  go  on  digesting  to  infinity.) 

As  Man  waring  lays  particular  stress  upon  this  question  of  dilution,  I  think  his 
test  is  a  decided  improvement  over  the  U.  S.  P.  test. 

The  next  good  point  in  his  test  lies  in  the  fact  that  he  does  not  attempt  to  weigh 
the  undigested  albumen,  as  is  done  in  the  U.  8.  P.  test,  and  thereby  does  away  with  a 
great  source  of  error  ;  but  instead  of  this  he  figures  the  amount  of  albumen  (?)  digested 
upon  a  dry  basis,  and  then  tiies  to  convert  this  dry  basis  by  calculation  into  albumen  on 
t  le  wet  basis.  In  doing  this  errors  are  apt  to  occur,  as  I  have  already  pointed  out,  but 
I  do  not  think  that  they  are  errors  of  such  magnitude  as  are  apt  to  be  obtained  with 
the  U.  S.  P.  test. 


THE  ANALYST.  231 


Finally,  I  wish  to  say  a  few  words  about  a  test  which  I  consider  to  be  the  only 
approach  to  an  accurate  method  of  testing  pepsin  that  I  know  of.  I  do  not  claim  that 
this  test  is  absolutely  accurate  either,  as  slight  errors  are  apt  to  occur,  which,  however, 
do  not  materially  injure  the  fiaal  result.  I  refer  to  the  Kremel  test,  which  was 
published  some  time  since  in  the  Druggists'  Circular. 

In  devising  this  test  Kremel  has  made  a  radical  departure  from  the  usual  methodsi 
and  bases  his  test  upon  the  fact  that  under  the  conditions  in  which  artificial  peptic 
digestions  take  place,  pepsin  alone  lias  the  property  of  converting  albuminoid  matter 
into  peptone,  and  that,  therefore,  from  an  analytical  as  well  as  from  a  physiological 
standpoint,  the  only  correct  method  is  to  take  the  quantity  of  peptone  produced  as  a 
gauge  of  the  action  of  the  pepsin  ;  or  in  other  words,  the  test  is  made  to  resemble  as 
nearly  as  possible  the  conditions  existing  in  the  natural  process. 

Without  going  into  any  further  detail  the  teat  is  made  as  follows : 

One  grm.  of  egg  albumen  (soluble)  dried  at  40^  C.  and  pulverised,  and  0*1  grm.  of 
the  pepsin  to  be  tested,  are  placed  into  a  100  c.c.  flask,  and  dis«*olved  in  50  c.c.  of  0*2 
per  cent,  hydrochloric  acid.  The  solution  is  heated  to  38-40^  C.  for  three  hours,  and 
then  exactly  neutralised  with  sodium  carbonate  ;  it  is  then  heated  on  a  water  bath  to 
90^  C,  and  cooled  after  coagulation  has  taken  place.  The  flask  is  then  filled  to  the 
mark  with  distilled  water,  and  50  c.c.  are  flltored  off  and  evaporated  to  dryness  in  a 
platinum  dish  on  a  water  bath. 

The  residue  is  dissolved  in  hot  distilled  water,  filtered  through  a  moist  filter  into  a 
platinum  dish,  and  the  filter  carefully  washed.  The  solution  is  again  evaporated  to 
dryness  and  weighed.  The  peptone  is  then  incinerated  with  ammonium  carbonate,  and 
the  weight  of  the  ash  deducted  leaves  the  weight  of  the  pure  peptone,  or  the 
representative  of  the  digestive  power  of  the  pepsin. 

The  good  qualities  of  the  above  test  are  the  following : — 

1.  Simplicity. 

2.  No  guesswork,  troublesome  calculations,  or  the  use  of  questionable  factors. 

3.  No  weighing  of  albumen  dissolved  in  hydrochloric  acid,  undigested  albumen  and 
intermediary  products  along  with  the  peptone.  This  is  all  obviated  by  the  use  of  soluble 
egg  albumen,  coagulation  and  filtration  or  removal  of  the  undigested  portion  as  detailed 
above. 

4.  The  ease  with  which  it  is  possible  to  duplicate  and  still  obtain  concordant  results. 

On  the  other  hand,  the  objections  to  this  process  are  the  following : 
1-  The  great  difficulty  of  procuring  absolutely  pure  soluble  dried  egg  albumen. 
This  source  of  error,  however,  in  my  o])inion,  is  very  slight,  because  in  each  test  a  large 
excess  of  albumen  is  always  used,  and  consequently  the  pepsin  always  has  enough 
albumen  to  act  upon.  Besides  this,  it  must  be  remembered  that  only  the  peptone  formed 
is  weighed,  and  not  the  amount  of  undigested  albumen,  as  is  the  case  with  the  U.  S.  P. 
test. 

2.  It  may  be  objected  to  this  test  that  the  results  obtained  are  expressed  by  the 
weight  ci  peptone  formed  and  not  by  the  weight  of  albumen  dissolved,  and  consequently 
the  figureSy  being  based  upon  dry  peptone,  will  be  much  lower  than  when  the  result  ia 
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expressed  as  so  much  moist  or  coagulated  albumen.  If  this,  however,  be  objected  to^  it 
is  comparatively  easy  to  obtain  higher  figures  by  a  simple  calculation.  Assuming  tint 
the  amount  of  dry  peptone  obtained  lh  equivalent  to  so  much  dry  albumen,  then  by  mul- 
tiplying the  weight  of  the  latter  by  8  (Manwaring's  multiplier)  we  would  obtain  the 
equivalent  in  coagulated  or  moist  albumen.  I  do  not  think  it  necessary  or  advisable  to 
follow  this  course,  as  it  involves  the  use  of  a  multiplier  which,  as  already  pointed  out,  is 
questionable. 

3.  It  takes  a  little  longer  to  make  a  test  by  this  process,  but  if  accuracy  Is  thereby 
gained  the  process  is  to  be  preferred. 

To  further  illustrate  the  test,  I  append  the  following  results,  obtained  with  com* 

mercial  pepsins : 

Peptone  formed  from  0*1  grm. 
p«*pjiin  in  3  boan. 


Pepsin  G        

0-5844 

„        K         

0-4972 

,.        B        

0-4722 

„        F    crystal 

0-4682 

,,        C    (a  icchai*atea) 

0-4676 

„        H 

0-4598 

„        A  (-uiccharatfd  ?)       .  . 

0-4370 

„        A  ("i-iccharated) 

0-4246 

„         I)  pl-iin,  soluble 

0-3470 

„        D  pure,  scales 

0.3250 

„        1)  pure,  another  birnp'e 

03146 

„        I  (saccharated) 

0-2780 

„        .)   French 

01848 

„        K  (sajcharated)         ).. 

0-1738 

These  tests  were  all  made  with  the  same  quantity  of  pepsin,  whether  the  latter 
was  saccharated  or  not,  and,  I  think,  are  a  fair  indication  of  the  relative  values  of  the 
different  pepsins. 

It  may  be  objected  that  this  test  does  not  do  a  concentrated  pepsin  full  justice,  on 
the  ground  that  the  latter  would  form  a  much  greater  proportion  of  peptone  and  thus 
retard  if  not  completely  arrest  any  further  action  of  the  pepsin  upon  the  albuminoid 
matter. 

In  order  to  test  this  question,  I  saccharated  samples  of  E,  F  and  H  respectively, 
according  to  Manwaring's  directions,  which  is  equivalent  to  diluting  with  mere  acidu- 
lated water,  and  submitted  them  to  the  same  conditions  as  before,  and  obtained  the  follow- 
ing results  : 

Peptone  formed  from  0*1  gnn. 
pepsin  in  3  hours : 

PepkinE         02620 

F         01240 

„       II         0-1250 

It  will  be  observed  that  in  these  tests  the  figures  are  considerably  lower  than  in  the 
former  ones ;  but  it  must  be  remembered  that  the  pepsins  with  which  the  tests  were 
made  were  twenty  times  weaker,  or  rather  more  diluted  than  in  the  previous  tests,  and 
ziotwithstanding  this  the  peptone  formed  is  proportionally  larger  than  before.    This 
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old  clearly  show  that  dilution  is  beneficial  in  the  case  of  concentrated  pepsins,  as  it 
recta  the  retarding  action  of  peptone.  As  the  dilution  in  these  last  tests  was  twenty 
I6S  greater  than  in  the  previous  ones,  we  ought,  by  multiplying  each  of  the  above 
alts  by  twenty,  to  obtain  the  amount  of  peptone  which  would  be  formed  by  using 

i  pepsins  in  their  concentrated  forms,  viz.  : 

Peptone  that  should  be  formed 

from  0*1  grm.  concentrated 

pepein  in  3  hours. 

Pepsin  E         5240 

„       F         2-480 

„       H        2-500 

The  above  figures  are  not,  however,  obtained,  as  has  already  been  shown,  and  there- 
's the  calculation  is  erroneous. 

As  all  the  results  obtained  by  strictly  following  Kremel's  directions  are  com- 
rable  among  themselves,  I  do  not  see  how  the  process  can  well  be  improved  upon. 

The  mere  fact  that  the  increased  dilution  increases  the  yield  of  peptone  is  not,  in 
r  opinion,  sufficient  reason  for  condemning  the  process.     As  the  conditions  prevail- 

I  in  the  stomach  of  a  full-grown  man  do  not  differ  materially  as  to  dilution  fi-om  day 
day,  it  is  safe  to  say  that  pepsins  of  varying  strength  administered  to  such  a  person 

II  only  perform  a  certain  amount  of  work  and  no  more,  and  that,  consequently,  the 
mlts  obtained  by  this  test  more  closely  resemble  the  conditions  prevailing  inside  the 
>mach  than  any  other. 

In  conclusion,  it  will  be  seen  that  all  the  tests  mentioned  in  this  paper  are  subject 
faults  and  imperfections,  some  having  more  than  others  ;  and,  therefore,  ah  we  can 
<  under  the  present  unsatisfactory  state  of  affairs  is  to  select  the  one  which  is  least 
jectionable,  and  this,  in  my  opinion,  is  the  Kremel  test. 


5f   SOURCES  OF  ERROR  IN  DETERMINATION  OF  NITROGEN  BY  SODA- 
LIME,  AND  MEANS  FOR  AVOIDING  THEM. 
By  W.  0.  Atwater. 
{Continued  from  page  215.) 
M  of  Xitrogen  in  Distillation  Products  as  indicated  hy  Colouration  of  Acid  Solution  in 

the  Xitrogen  Bulb, 
It  is  frequently  urged,  e.g,  by  Johnson  and  Jenkins,*  that  the  combustions  should 
so  conducted  as  to  avoid  any  considerable  discolouration  of  the  acid  solution,  since  the 
oaring  matter  may  contain  nitrogen.  I  have  been  at  no  little  pains  to  learn  how  to 
ure  this  result.  In  how  far  it  may  be  accomplished  by  the  use  of  slaked  lime,  as 
j^gested  by  Johnson,  I  am  unable  to  say,  having  had  no  experience.  One  of  my 
(Ltitants,  Mr.  G.  P.  Merrill,  made,  at  my  suggestion,  a  considerable  number  of  combus- 
ns  with  nitrogen-free  stearin  at  different  temperatures,  with  varying  degrees  of 
>idity  and  different  lengths  of  anterior  layers  of  anterior  soda-lime.  In  general  we 
ind  that  the  more  the  gaseous  products  of  distillation  in  the  tube  were  brought  into 
itact  with  the  soda-lime,  the  less  was  the  discolouration  manifested.  But  we  were  un- 
»  Report  of  Conn.  Agl  Ezp't  Station,  1878, 116. 
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able,  even  with  the  highest  heat,  very  long  tubes,  and  slow  conduct  of  the  operati> 
secure  a  complete  combustion  of  the  distillation  products ;  materials  with  the  odi 
hydrocarbons  being  always  given  off  in  considerable  quantities.  These  and  other  f 
experiences  gave  me  the  impression  that  the  largest  conveniently  practicable  c 
between  the  gaseous  products  of  distillation  and  the  soda-lime  was  desirable,  and  c 
account  we  practised  for  a  considerable  time  the  use  of  long  tubes  with  a  long  la; 
soda-lime.  Several  circumstances,  however,  have  shaken  our  faith  in  the  need  ( 
precaution.  One  Ls  found  in  the  comparative  results  of  determinations  with  th 
and  the  short  tubes  detailed  in  Article  IV.  of  this  series,  in  which  the  same  qua 
of  nitrogen  were  obtained  with  tubes  of  40  cm.  and  closely  packed  anterior  laj 
soda-lime  of  12-15  cm.,  as  with  tubes  of  60-75  cm.  and  correspondingly  longer  a] 
layers.  The  comparative  results  in  the  combustion  of  ammonium  sulphate  in  tl 
and  short  tubes,  cited  in  the  same  article,  seem  to  preclude  the  assumption  that  a 
of  nitrogen  from  dissociation  in  the  long  tubes  could  have  compensated  for  what 
otherwise  have  been  a  gain  from  more  complete  ammonification.  This  effort  to 
more  perfect  ammonification  by  means  which  tend  to  prevent  the  formation  of  cc 
compounds  was  therefore  without  avail.  Another  fact  which  militates  against  th 
that  colouration  of  the  solution  necessarily  indicates  the  presence  of  nitrogen  com; 
which  have  escaped  ammonification,  is  found  in  the  results  of  quite  extensive  expi 
in  this  laboratory,  in  which  we  have  taken  pains  to  note  through  a  period  of  ; 
months  the  amount  of  discolouration  in  the  acid  solution  as  measured  by  the  eye. 
we  came  to  collate  these  observations,  which  include  many  scores  of  determinatio 
found  to  our  surprise  that  we  had,  with  no  exceptions  exceeding  the  practically  ui 
able  variation  of  duplicate  analyses,  as  much  nitrogen  with  the  considerably  diso 
and  turbid  as  with  the  nearly  clear  and  colourless  solutions ;  nor  did  the  quan 
nitrogen  average  materially  less  in  the  former  than  the  latter. 

Johnson  mentions  that  in  combustions  with  the  soda-lime  made  from  slake 
and  sodium  carbonate,  as  suggested  by  himself,  "  the  acid  in  the  bulk-tube  is  frer 
coloured  more  or  less  deeply  red."  On  one  occasion,  in  making  some  combustioc 
Johnson's  soda-lime,  we  noticed  that  the  acid  in  the  bulb  became  reddish  in  colour 
the  combustion.  The  soda-lime  was  a  little  moist.  It  was  dried  and  the  same  c 
tions  repeated.  The  solution  then  remained  perfectly  colourless.  On  another  o 
I  noticed  a  similar  red  colour  in  the  solution  when  moist  ordinary  soda-lime  wa 
The  same  soda-lime  was  dried  and  the  combustions  repeated.  The  solutions  wei 
colourless.  In  each  of  these  two  cases  the  solution  was  very  clear  with  both  th 
and  the  dry  soda-lime,  and  the  red  colour  with  the  moist  soda-lime  was  very  pron 
What  the  colouiing  matter  was  I  am  unable  to  state,  but  the  observation  seem 
very  similar  to  the  one  by  E.  Salkowski,  above  cited,  from  which  he  infers  the  p 
of  the  chromogen  of  urobilin. 

The  following  series  of  determinations  of  nitrogen  in  a  specimen  of  (p 
impure)  albumen  prepared  from  beef,  include  the  observations  just  referred  to  8 
with  Johnson's  soda-lime,  and  may  be  worth  citing. 

The  combustions  were  conducted  at  what  we  have  called  <'  high  heat,**  to  -% 
highest  heat  the  tubes  of  the  most  difficultly  fusible  Bohemian  glass  we  could 
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bear  without  bursting.     The  time  of  the  eambostioiiA  was  about  60  minutes  in 

ase.     The  percentages  of  nitrogen  are  csalculated  on  water-free  substance.     The 

rminations  were  made  by  a  student  in  this  laboratory  some  years  ago,  when  the 

tigations  here  reported  were  being  entered  upon.     The  results  are  given  in  Table  I. 

The  differences  in  results,  which  vary  from  15*71   to  16*24  per  cent.,  I  presume  to 

\  due  to  difTerences  in  the  charging  of  the  tube.     That  is  to  say,  it  seems  to  me  most 

[>bable  that  the  low  results  in  Nos.  3-8  were  due  to  loose  packing  of  the  soda-lime  in 

tube,  and  consequent  incomplete  contact  of  distillation  products  with  the  soda-lime. 

[can  think  of  no  other  explanation  of  the  wide  discrepancies.     There  is  perhaps  a  rela- 

between  either  the  clearness  or  the  colour  of  the  solution  and  the  apparent  accuracy 

the  results,  though  it  is  not  very  pronounced. 


ii 

^ 


Table  I. 
Determination  qf  Nitrogen  in  Albumen. 


h- 

1 

*i 

3           4 

5 

6           7 

'b^ 

F 
Dda-lime  . . 

Ordinary. 

Johnson's. 

Ordinary. 

pBgjth  of  tube    . . 

75  cm. 

75  cm. 

75  cm. 

76  cm. 

40  cm. 

40  cm. 

40  cm. 

40  cm. 

ilatlon   . . 

Nearly  clear. 
Colourless. 

Perfectly  clear. 
Deep  red. 

Somewhat  turbid. 
Oolourlefis. 

IT  eent.  N  found 

IG'24 

IG'25 

1605* 

16*07* 

16-00 

15'7&    15-71 

16-10 

*  Soda-lime  moist. 

Thus  in  Nos.  1  and  2  the  determinations  were  apparently  correct  (though  there  is  ] 
proof  that  such  was  the  case).     The  solution  was  colourless  and  had  but  littlo  matter 
i  Sttflpension.     In  Nos.  3  and  4,  in  which  the  soda-lime  was  moist,  there  was  no  visible 
ided  material,  but  the  solution  was  red,  and  less  nitrogen  by  about  0-2  per  cent. 
obtained.     In  Nos.  5  and  H,  which  were  duplicates  of  Nos.  3  and  4,  except  that  the 
L-lime  was  dried,  the  solution  was  colourless  but  somewhat  turbid   from  suspended 
and  still  less  nitrogen  was  obtmned.     In  Nos.  7  and  8,  which  were  duplicates 
Nos.  1  and  2,  except  that  the  tubes  of  the  tatter  were  of  extra  length,  the  solution 
somewhat  turbid  and  the  percentages  of  nitrogen  were  small. 
When  these  results  were  obtained  we  were  inclined  to  interpret  them  as  confirming 
\  idea  that  turbidity  and  colour  in  the  solution  implied  loss  of  nitrogen*  But  perhaps  all 
%i  they  amount  to  is  to  furnish  illustrations  of  the  general  facts  that  neither  agreement 
duplicates  (compare  1  and  2  with  3  and   4)  nor  the  clearness  or  turbidity,  nor  the] 
Bnce]or  absence  of  colour  of  the  solutions,  can  be  taken  as  a  test  of  the  correctness  or] 
kcorrectneas  of  the  determinations. 

Although  we  were  somewhat  surprised  to  find,  in  comparing  the  large  number  ofj 
Its  referred  to  above,  that  the  nitrogen  obtained  where  the  solutions  were  nearly 
'  and  colourless  averaged  just  about  the  same  as  where  they  were  more  turbid  or 
i^toured,  yet  it  is  after  all  not  so  strange,  in  view  of  the  facts  that : 
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(1)  Non-nitrogenous  materials,  such  as  the  decomposition  products  of  fats  and 
carbohydrates,  and  probably  the  non-nitrogenous  cleavage  products  of  protein  compounds 
as  well,  may  impart  turbidity  and  colour  to  the  solution.  That  is  to  say,  neither  colour 
nor  turbidity  is  at  all  an  evidence  of  presence  of  nitrogenous  matters. 

(2 )  Even  if  the  colour  be  due  to  nitrogen  compounds,  it  does  not  by  any  means 
prove  the  presence  of  enough  to  have  any  material  effect  upon  the  result,  since  the 
quantity  which  would  colour  a  small  amount  of  solution  might  easily  be  far  too  slight  to 
be  revealed  by  titration. 

(3)  Many  volatile  nitrogenous  compounds  such  as  we  should  expect  to  escape 
ammonification  in  soda-lime  combustions,  e.g,  amido  adds  and  amines,  are  colourless  and 
soluble.  Hence  absence  of  turbidity  or  colour  is  no  proof  of  absence  of  non-ammonified 
nitrogen  compounds. 

I  do  not  by  any  means  mean  that  turbidity  and  colour  are  not  to 'be  avoided  if 
practicable,  or  that  they  do  not  indicate  imperfect  combustion.  What  I  wish  to  urge 
is,  that  neither  colour  nor  turbidity,  unless  excessive,  is  an  indication  of  a  bad,  or  their 
absence  a  proof  of  a  good  determination. 

The  danger  of  loss  of  nitrogen  through  oxidation  by  nitrates  occurring  in  the  soda- 
lime  as  impurities,  or  introduced  with  the  substance  to  be  analysed,  requires  no  discus- 
sion here. 

What  has  been  urged  regarding  incomplete  ammonification  of  nitrogen  of  protein 
compounds  may  be  briefly  recapitulated  as  follows  : 

(1)  Loss  by  incomplete  decomposition  would  seem  to  be  best  prevented  by  fine 
pulverisation  of  substance,  thorough  mixing  with  plenty  of  soda-lime,  and  heating  until 
no  considerable  amount  of  charred  residue  is  left. 

(2)  Loss  by  formation  of  cyanides  which  combine  with  the  bases  of  the  soda-lime 
does  not  seem  to  oc3ur  if  the  substance  is  mixed  with  enough  soda-lime  of  proper  water 
content  and  properly  heated.  Comparison  of  results  of  properly  conducted  combustions 
with  those  obtained  by  other  methods  implies  no  considerable  escape  of  nitrogen  in  the 
free  state. 

(3)  There  is  great  danger  of  loss  of  nitrogen  in  volatile  dibtillation  products  which 
escape  ammonification.  With  some  compounds,  as  alkaloids  and  leucine,  this  seems 
extremely  difficult  to  avoid ;  but  with  the  ordinary  protein  compounds  of  animal  and 
vegetable  tissues,  and  with  the  casein  of  milk,  the  experience  of  this  laboratory  impHes 
that  complete  ammonification  can  be  insured  by  providing  for  sufficient  contact  of  the 
substance  and  its  decomposition  products  with  heated  soda-lime,  {i.e.  with  water  vapour  at 
high  temperature). 

(4)  This  needed  contact  is  best  secured  by  (a)  thorough  mixing  of  substance  with 
soda-lime  ;  (6)  use  of  soda4ime  which  contains  a  rather  large  proportion  of  lime,  is  not 
too  fusible  and  does  not  shrink  too  much  in  heating  ;  (c)  carefully  avoiding  a  channel  • 
(d)  providing  a  considerable  anterior  layer  of  soda-lime  ;  (e)  heating  this  latter  to  dull 
redness  before  bringing  the  heat  to  bear  upon  the  substance,  and  keeping  it  hot  until 
the  combustion  is  done. 

(5)  While  it  is  desirable  to  avoid  tYxe  eecai^  o{  miattera  which  colour  the  add  solo- 
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I  in  ihe  nitrogen  bulb  and  render  it  tarbid,  the  presence  of  these  is  not  an  indication 
incomplete,    nor  their  abeenoe  an   indication  of  complete  ammonification  of   the 

ogen* 

{To  be  continued,) 


NOTES  UPON  METHODS  FOR  ESTIMATING  THE  QUANTITIES  OF 
MOLOGOUS     ACIDS     PRESENT     IN    ARTIFICIAL    SALICYLIC     ACID. 
Bt  Erwin  E.  Ewell  and  Albert  B.  Prescoit. 
{Concludtd  from  page  210.) 
//. — A  Method  by  Conversion  to  Phenols, 

When  salicyclic  add  and  its  homologues  are  distilled  from  lime  they  yield  a  diBtil- 
I  of  their  respective  phenols,  the  elements  of  carbon  dioxide  being  retained  by  the 
e,  80  far  becoming  a  carbonate.  Subjecting  commercial  salicylic  acid  to  this  reaction 
fB8  undertaken  to  apply  to  the  distillate  a  limit  test  for  composition  of  the  produced 
molfi — namely,  the  test*  by  adding  an  equal  volume  of  9  per  cent,  solution  of  sodium 
trate,  and  then  noting  the  number  of  volumes  of  water  to  be  added  to  cause  beginning 
dpitation.  Experiments  were  undertaken,  with  mixtures  of  a  fairly  representative 
Bylic  add  and  good  carbolic  add,  to  obtain  limits  of  dilution  for  each  5  per  cent. 
lition  of  creeol  in  the  mixture. 

A  cresylic  add  of  the  market,  of  specific  gravity  1*04,  was  found  to  yield  results  so 
consistent  that  it  was  taken  as  an  approximately  representative  cresol.  Best  carbolic 
1  of  the  market,  with  water  just  enough  to  liquefy  it,  was  taken  as  phenol.  From 
ctnres  of  these  imperfectly  pure  articles  preliminary  data  were  obtained,  as  set  forth 
the  following  table : — 


ame  per  cent,  of  cresol  in 
ae  difltillate. 


r«-i«.,io*^  -,«:«v,*  .x^-  «^..«.  ^#  After  adding  an  eqaal  volume  of  9  per 
^*i?A^  .!^fi??L?!^fS?n- 5'     cent.  sol.  of  soda,  number  volumes  of 


hydioxy-tolnic  acid  distilled. 


soda,  1 
water  added  before  precipitation. 


5 

49 

67 

10 

98 

60 

15 

14-8 

525 

20 

19-8 

4-5 

25 

24-7 

40 

30 

29  7 

3-6 

35 

34  7 

3-3 

40 

39-7 

31 

45 

44-7 

2-8 

50 

49  7 

2  6 

The  conversion  of  the  salicylic  add  into  its  corresponding  phenols  was  done  as 
lows:  15grms.  of  the  add  and  an  equal  weight  of  lime  are  thoroughly  dried,  well 
turated  together,  placed  in  a  glass  retort,  put  over  a  strong  heat,  and  quickly  distilled, 

•AH.  Allen,  1878 :  The  Analyst,  3,  321 ;  Allen's  "  Commeroial  Organic  AnalTsis,"  2, 651 ;  Lnn«?* 
Coal  Tar  DlstiUation,"  63 
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collecting  the  distillate  in  a  well-cooled  receiver.     To  promote  the  distillation  with  gnat  j 
advantage,  dried  iron  filings  may  be  added  in  equal  quantity  to  the  contents  of  the  retort. 
When  the  distillate  is  complete,  it  is  liquefied  by  adding  just  enough  water. 

The  sample  of  commercial  salicylic  acid  previously  tested  by  the  method  of  acidi' 
metry  was  Rubject'Cd  to  this  process,  and  the  distillate  tested  by  an  equal  volume  of  9  per 
cent,  sodium  hydrate,  and  subsequent  dilution  with  measured  water,  until  after  stirring 
there  remained  visible  precipitation.  Five  volumes  of  water  were  required,  indioatioj^ 
according  to  the  table  above,  some  proportion  of  hydrozy-toluic  acid  between  14'8  tod 
19*8  per  cent.,  and  agreeing  substantiaUy  with  the  result  by  addimetry.  I 

It  appears  evident  that  a  method  by  conversion  of  phenols  can  be  made  effectual 
for  the  estimation  of  homologous  adds  in  the  salicylic  acid  in  use,  and  probably  with 
closer  results  than  those  obtained  by  acidimetry. 

III. — Separation  hy  Solubility  of  the  Calcium  Salts.  The  Method  of  WiUiann. 
This  method,  dted  in  the  beginning  of  these  notes,  was  the  basis  of  the  only 
estimation  of  the  quantity  of  homologous  adds  in  artificial  salicylic  adds  which  baa 
come  to  the  notice  of  the  writers,  and  they  have  submitted  it  to  a  careful  triaL  The 
operation  directed  by  Williams*  was  conducted  three  times  successively.  The  producta  J 
of  each  operation — that  is,  the  salicylic  add  of  assumed  purity  on  the  one  hand  and  the 
homologous  acids  assumed  to  be  free  from  salicylic  acid  on  the  other  hand — were 
subjected  to  estimation  by  the  method  of  acidimetry. 

In  each  of  the  three  operations  the  salicylic  acid  was  obtained  from  the  ciystals  d 
caldum  salicylate  in  excellent  crystals,  and  in  each  case  addimetry  gave  results  for  pure 
salicylic  add.  The  mother  liquors,  treated  for  separation  of  the  homologous  adds,t 
yielded  add  agreeing  with  that  described  by  Williams,  acid  difiering  greatly  from 
salicylic  in  physical  properties.  This  "  homologous  acid,"  subjected  to  addimetry,  gave, 
for  1  grm.  of  the  add,  (1)  705  c.cm.,  (2)  699  c.cm.,  and  (3)  697  ccm.  of  the 
hundredth-normal  solution  of  alkali,  the  average  being  700  3  c.cm.  By  the  aveorage  of 
these  estimations,  then,  the  '^ homologous  acid"  still  retained  61  per  cent,  of  salicylic 
add,  against  39  per  cent,  of  hydroxy-toluic  adds,  and  in  estimation  (3),  where  the 
separation  was  carried  further  than  in  the  other  two  trials,  there  remained  over  50  per 
cent,  of  salicylic  acid.  Indeed,  the  process  of  crystallisation  does  not  promise  well  for 
estimation,  unless  by  some  system  of  allowances  and  for  an  approach  toward  exact 
determination. 

♦  1878  :  Phar,  Joiir.  Trans.  [3],  8,  785 ;  Proc.  Am.  Phar.  Asso.,  26,  53G. 

f  The  add  not  salicylic  has  usually  l^ecn  designated  in  the  singular  number,  and  it  may  be  that 
only  one  homologous  acid  occurs  in  the  manufactured  article.  But  as  there  are  three  iBomeric 
liydroxy-toluio  acids,  to  say  nothing  of  the  hydroxy-xylenic,  and  in  absence  of  any  identification  of 
these  isomers  in  **  homologous  acid,'*  it  is  well  to  recognise  their  existence  in  the  plaral.  Melting 
points  of  the  hydroxy-toluic  acids  have  been  reported  as  follows : — 

Acid-COaH  :  OH  :  CIIs=l  :  2  :  3-melting  at  leo®  C. 
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CHEMISTRY. 

Thb  Dbtebmination  op  Benzene  rs  a  Mixtixre  op  Oases*     F.  P,  Teeadwell  and 

K,  Stokes.    BtricMe^  Nov.  12,  p*  3131, — Using  B©rtlielot*s  method  {Compt*  Rmd,^  83, 

>  1255),  t\«.,  ftbsorbing  CO,  with  cauatic  potash,  unsaturated  bydro-oarbons  with  bromine 

Tj  and  benzene  with  fuming  nitric  acid,  the  authors  obtained  discordant  results* 

find  that  the  nitric  acid  used  oxidises  some  of  the   CO  present  to  CO,,  which  it 

rbe  (see  Hasenbach,  Joum,  pr,  Cyvh,  It.,  4»  1),  and  also  that  the  bromine  water 

dyes  eome  benzene.     Drehschmidt  (see  Jul.  Poit*$  Chem,  Teehn.   Analysen,  p.  10d| 

d)  previously  obtained  dmiliar  results.  A.  L«  G. 


The  Elbcteolytio  Peecipitatiok  op  Coppee.  Fr.  Rudoepp.  BerichU,  Nov.  12, 
p,  S050. — Ab  is  well  known,  copper  is  best  precipitated  electrolytioally  in  nitric 
id  solution.  When  chlorides  are  present  the  addition  of  nitric  acid  is  disadvantagous. 
he  author,  therefore,  attempted  to  electrolyse  ammoniacal  solutions,  but  obtained  spongy 
ipitates.  He  obtained  a  hard,  bright  precipitate  by  adding  2  to  3  grammes  of  | 
dum  or  sodium  nitrate  to  the  solution,  and  then  about  10  c.cm«  of  ammonia  to 
100  com.  of  sohition  containing  0  1  to  0*3  gramme  copper.  A.  L.  G, 


Fressbting  Solutions  op  Tartabic  or  OrrRic  Acid,   C.  Rbjkharo.  ZeiUchr,/,  angew  * 
lemte,  Xo,  22. — Watery  solutions  of  these  acids,  as  is  well  known,  do  nob  keep  well,  and 
fore  it  is  the  custom  in  most  laboratories  to  keep  the  acids  in  the  solid  state  and 
to  dissolve  them  until  wanted.    This  inconvenience  may  be  avoided  by  the  addition  of  a 
quantity  of  salicylic  add.     The  solution  of  tartaric  acid  employed  by  the  author 
I  made  by  dissolving  100  grammes  of  the  crystals  in  one  litre  of  water  and  1  gramme] 
salicylic  acid.     For  citric  acid  solution  be  uses  twice  as  much  salicylic  acid.     These  | 
nail  quantities  of  salicylic  acid,  which  cannot  possibly  interfere  with  any  analysis,  are 
sufficient  to  keep  these  solutions  for  years.     It  is,  however,  astonishing  that  salicylic 
Sd  does  not  preserve  a  solution  of  sodium  succinate.  L.  de  K. 


Analysis  of  Meat  Refuse  Manure.  J.  Konig.  Z^iachr,/,  angew  C^t«mie,  Na^  22. —  1 

Dg  to  the  great  difficulty  of  getting  a  proper  sample  it  has  often  happened  that  there 

i  a  serious  difierence  in  the  percentage  of  nitrogen  got  by   difierent  operators.     This 

ay  be  to  a  great  extent  avoided  by  adopting  the  author's  plan.     1 5  grammes  of  the  : 

[iare  (mixed  as  thoroughly  as  possible)  are  heated  in  a  porcelain  dish  on  the  water- 1 

th,  with  1 50  c.c.  of  a  mixture  of  3  volumes  of  common  sulphuric  acid  and  two  volumes  [ 

fuming  acid.     When  everything  has  dissolved,  the  mixture  is  brought  into  a  200  c,c,  ] 

the  dish  is  rinsed  with  acid  and  the  whole  finally  made  up  to  the  mark.     After! 

oper  mixing,  20  c.c.  (  =  1-5  grammes  of  manure)  are  now  treated  k  la  Kjeldahl,  \ 

ual.     The  advantage  of  this  mode  of  proceeding,  instead  of  weighing  out  about  one| 

ae  of  the  manurot  is  very  plain.  L.  db  K* 
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Stainino  Coffse  Bebbies.  J.  KoHiG.  ZwtBcikr,/.  angew  Chemi$f  No,  22.-— BeriMi 
are  often  roasted  with  addition  of  roasting  syrapy  whioh  unsaTOtny  artida,  the  author 
found  to  oonsist  of:  water,  26*21 ;  fermentable  sugar  (dertro-gluooae)  45*80 ;  un£»- 
mentable  bodies  and  dextrin,  37*45 ;  ash,  *54.  Its  use  is  said  to  be  in  preserving  for  i 
long  time  the  delioate  aroma  of  the  berries,  but,  according  to  the  author,  it  reallj  e 
stitutes  a  fraud;  not  only  does  it  make  the  ooffee  decoction  look  stronger,  but  il 
enables  the  roasted  berries  to  hold  about  7  per  cent,  more  water  than  thej  otherwiM 
would  L.  DB  K. 

Abtificial  Coffbe  Bebbies.  J.  Konig.  Zeitsohr,  /.  (mg&w  Chemie^  No.  22.— A 
sample  submitted  to  the  author  for  analysis  looked  very  much  like  the  real  article,  onlf 
the  berries  had  all  precisely  the  same  shape,  which  is  not  the  case  with  the  genuiin 
product.  The  result  of  the  analysis  was  as  follows:  Moisture,  5*14;  nitrogenooi 
matter,  10*75;  fat,  2*19;  non-nitrogenous  matter,  76*76;  woody  fibre,  3*96;  matten 
soluble  in  water,  29*88;  ash,  1*20.  Microscope  revealed  wheat  starch.  The  berrifli^ 
therefore,  consisted  no  doubt  of  roasted  wheat-flour  dough  of  low  quality.  They  tn 
eagerly  brought  by  retailers,  and  afterwards  mixed  to  an  extent  of  sometimes  50  per 
cent,  with  genuine  berries.  L.  db  K. 

BoBACic  Acid  in  Wine.  M.  Bippeb.  ZeiUchr.f.  angew  Chemie,  No.  21,  Weinbaut 
pg.  331. — The  author  found  small  quantities  of  boradc  add  in  a  great  many  pure  wineii 
also  in  the  wood  of  the  vine,  so  that  it  may  be  considered  as  a  natural  constituent  of 
wine  ash.  It  may  be  tested  for  as  follows :  50  c.c.  of  wine  are  evaporated  and  burnt  to 
ash  in  a  platinum  dish,  and  the  ash  treated  with  10  c.c.  of  water.  After  adding  2  ac- 
of  hydrochloric  add  a  piece  of  turmeric  paper  is  immersed  and  then  dried  on  a  watch, 
glass  at  lOO^C.  The  characteristio  brown  colour  will  develop  after  4  or  5  minutes.  To 
mskke  still  more  sure,  expose  the  paper  to  ammonia  gas  or  moisten  it  with  solution  of 
carbonate  of  soda,  when  it  will  turn  a  blueish-green  black.  L.  db  K. 


BEWABDS  FOR  MEBITOBIOUS  DISCOVBBIBS  AND  IKVBNTIONS. 

Wb  have  been  requested  bj  the  Committee  on  Science  and  the  Arts  of  the  Franklin  Institute,  of  tin 
State  of  Pennsylvania,  to  make  known  to  our  raiders  the  fact  that  the  Committee  is  empowered  te 
award,  or  to  recommend  the  award  of,  the  following  medals  for  meritorious  discoveries  and  inventioM 
which  tend  to  the  progress  of  the  arts  and  manufactores.  The  Elliott  Cresson  Medal  (Gold)  mi 
founded  by  the  legacy  of  Elliott  Cresson,  of  Philadelphia,  and  conveyed  to  trustees  of  the  FrankUi 
Institute.  By  the  Act  of  the  Institution,  May  17th,  1849,  the  Committee  on  Science  and  the  Arts  mi 
designated  and  empowered  to  award  this  medal,  and  the  Committee  decided  to  grant  it,  after  proptf 
investigation  and  report  by  sub-committee,  either  for  some  discovery  in  the  arts  and  sciences,  or  for 
the  inventien  or  improvement  of  some  useful  machine,  or  for  some  new  process,  or  combination  d 
materials  in  manufactures,  or  for  ingenuity,  skill,  or  perfection  in  workmanship. 

The  John  Scott  Legacy  Premium  and  Medal  (Twenty  dol'ars  and  a  medal  of  copper)  was  founded 
in  1816,  by  John  Scott,  a  merchant  of  Edinburgh,  Scotland,  who  bequeathed  to  the  City  of  PhQir 
delphia  a  considerable  sum  of  money,  the  interest  of  which  should  be  devoted  to  rewarding  ingeniov 
men  and  women  who  make  useful  inventions.  The  premium  is  not  to  exceed  twenty  dollars,  and  U* 
medal  is  to  be  of  copper,  and  inscribed  **  To  the  matt  dettrving,**  Full  particulars  will  be  sent  on  9^ 
cation  to  Mr.  William  H.  Wahl,  Secretary,  Franklin  Institute,  Philadelphia. 


APPOINTMENT.  "^  x 

Mr,  R.  Bodmer,  F.I.C,  F.C.S.,  baa  been  ag^\nto9L?u\ASi;^  l^salist  for  Bermondsej. 


